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For The * 

Service Man - Dealer - radiotrician 



Hugo Gernsback Editor 




Radio Generates 
Health Fever 

See Page 466 



Service Men’s Notes 
The Dynatron Oscillator 



World’s Largest Speaker 
A Slide-Wire Bridge 



A Unique Superhet 
Radio Craftsmen’s Kinks 



i 






MODERN UP -TO -THE MINUTE RADIO 
AT TREMENDOUS PRICE REDUCTIONS 

Now, as never before, are you able to buy real radio values at astoundingly 
low prices. Never before in our many years of experience in radio mer- 
chandising, have we been able to offer such real values— on such quality 
radio merchandise as you will find resented in this catalog. No matter 
what your radio requirements may be, you will find them offered in this 
large 168 page catalog in large variety. Dealers— set builders, and radio 
enthusiasts of every nature should have a copy of this remarkable catalog. 




BUY NOW AND SAVE— PRICES ARE DOWN 

If you have planned on buying a new radio set — or if you contemplate 
replacing your old receiver with one of the new screen grid types, send for 
this catalog immediately. It will show you the way to substantial savings. 
Prices are down to a new all time record. In the large assortment of 
receivers shown, you will find just what you have been looking for — sets, 
accessories, kits or parts at lowest prices. 



OUR 168 PAGE 
FREE CATALOG 









B VBR YTIIIXG 
/iV RADIO 



NEW AUTO RADIO 



MIDGET 



New Midget 
Radio 

A modern screen 
prid Midpet Re- 
ceiver with ap- 
proved five tube 
circuit. 



Here you are offered 
one of the season’s 
most popular types of 
receivers. Housed in a beautiful walnut 
midpet cabinet. Complete with five tube 
chassis and speaker, it is an outstanding 
value at the low price quoted. 



THE NEW 8TUBE 



SCREEN GRID SETS 



your favorite radio 
programs as you drive. 

This new Roamer Auto 
blazes a new trail in its ap- 
proach to perfection in circuit 
design. 

Music as You Drive 

No need to miss your favorite 
program while you drive. Spor- 
ting events, news flashes, symphony, 
opera— all are available to you with this new 
Roamer Auto Radio. Concealed installation with 
remote control. R. C. A. licensed chassis. Uni- 
versal brackets simplify installation in any car. 
Its many special features make it an outstand- 
ing value. 



Modern triple 
Screen Grid 
Receivers in 
beautifulcon- 
soles equip- 
ped with pen- 
uine Oxford 
Dynamic 
speakers at 
sensationally 
low prices. 
Values that 
will astound 
you. 



YOUR 

PRICE. 



TiTo - nu.m.| 



MO 25 

&Oj 

68 PAGE CATALOG FREE / 



The receiver illustrated 
above is a representa- 
tive value f mm our 
catalop. Beautiful wal- 
nut console, dynamic 
speaker with R. C. A. 
licensed Screen Grid 
eipht tube chassis. A 
splendid value. 



WRITE FOR YOUR COPY TODAY 

Write for your copy of this remarkable catalog today. 
See for yourself the unusual values that are offered. 
It lists over a thousand bargains, including such popu- 
lar items as battery-operated receivers, super-heter- 
odynes, remote control, electric time-switch receivers, 
phonograph-combinations, coin operated receivers, 
along with a remarkable variety of consoles, dynamic 
speakers, tubes, accessories, etc. No matter what 
your requirements may be in radio, you will find 
them listed in this catalog. Don't delay. Clip the 
coupon and send for your copy today. 



EVERYTHING 
NEW IN RADIO 

Dealers, service men. set 
builders and radio enthusi- 
asts every w here should 
have a copy of this catalog. 
It is a veritable encyclope- 
dia of everything that's 
new and worthwhile in 
radio. Send for your 
copy today. 



&IUEDIRXDIC 

CCRPCRXTICN 

711 W. Lake Street Dept, r-4 Chicago 



free catalog coupon 

"tUssskbS* 



711 

Chicago 

GenOemen.^ j 

book of bor 5C S this«Ulo« lo ",e. ~" ,h 

a»^-na.cau s 



Name 



J therein 
e. neither * ill * 



Address 
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with the RT.A 



where Radio Employers 



L. 



We Could Have Placed 5000 More Q 



We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 



ET into the rich field of Radio via the training 
^ school that supplies big Radio employers with 
their new men! The Radio Training Association 
of America has a standing order from radio trade 
organizations, large manufacturers and dealers, 
for members qualified for full time work at 
splendid pay. 

So great is this demand from Radio employers 
that positions offering good pay and real oppor- 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all -electric set 9 . 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R. T. A. has arranged its course to enable 
you to cash in on this work within 30 days! 



Would you like to work “behind the scenes” at 
Hollywood, or for a talking picture manufacturer? 
R. T. A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country, 
R. T. A. men will be ready to cash in on the big 
pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R. T. A. men to the top. 

Because R. T. A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That's why our members are in such 
demand — why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 



Mail Coupon for No-Cost Training Offer 



Memberships that need not — should not — cost 
you a cent are available right now. The minute 
it takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T. A. 
has done for thousands — and can do for you. 
Stop wishing and start actually doing some- 
thing about earning more money. Fill out the 
coupon and mail today. 




Radio Training Association of America 

Dept. RCA-2 4513 Ravenswood Ave., Chicago, 111. 




Fill Out and Mail Today ! 



Radio Training Association of America 
Oept.RQA -2 4513 Ravenswood Ave., Chicago, III. 

Gentlemen: Send me details of your No-Cost Training 
Offer and information on how to make real money in 
Radio quick. 



Name 



Address 
City 



State 
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Operating Notes for Service Men 

By Bertram M. Freed 459 
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In Forthcoming issues 



THE BAND-SELECTOR AND FI’S APPLICATIONS, by 
C. H. W. Nason. One of the striking features which dis- 
tinguishes the modern radio receiver, from one of a couple 
or three years ago, is the band-selector made necessary by 
its high amplification and the high power of modern broad- 
cast stations. This article will deal with the theory and 
practice of band-selector design. 



TWO-VOLT TUBES AND THEIR USE. The new ’30, ’31 
and *32 tubes have given the battery-operated set a renewed 
lease of life; a new storage battery is available for these, and 
powerful, sensitive sets ca„ be operated economically. The 
subject will be covered in several articles. 



MOW TO M.\KK A MIIX'.KT SKT, h%- II. (}. (/ism. Details 
tor the ennst ruction of one of these powerful little eleetric 
sets, now all the vogue. 

A D.C.-A.t. (ONAERIER, by R. W, ( Island. No subject 
has elicited more inquiry than the operation of A.C. sets from 
D.C. light-lines. Those served bv the latter will find this 
const ruetiona) article interesting, and probablv profitable. 

AN EXTRAORDINARY RECEIVER. If you had a free 
hand, regardless of expense, to build a radio set for range 
ami quality, what would you construct? A great museum 
commissioned such a receiver as a permanent working ex- 
hibit; its unusual circuit will be shown. 
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ay 

to get into ELECTRICITY 

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now and 
forever . . say good-bye to 25 and 35 dollars a week. Let me show voii how 
t0 i9rvr f ? f ° r j ° bs ,ead ! ing to * alar j es of $50, $60 and up, a week, in Electricity 

INTHE b rREATrTwN^ v amazing wa ^ to i? ac , h ’ R1GHT HERE 

iv ■ ^ E x ' SHORS * You become a practical expert in 90 days! 

Getting into EleCtncity is far easier than you imagine! 

learn Without Cessons in QQdaYS 

By Actual Work-in the Great Shops of Coyne 



Lack of experience — age, or ad- 
vanced education bars no one 
I don't care if you don’t know 
an armature from an air 
brake — I don’t expect you 
to! I don’t care if you’re 
16yearsold or 48— it makes 
nodifTerence!Don’tletlack 
of money stop you. Mostof 
the men at Coyne have no 
more money than you have. 

EARN WHILE 
YOU LEARN 

If you should need part- 
time work while at school 
to help pay expenses, 

I’M assist you to it. Then, 
in 12 brief weeks, in the 
great roaring shops of 
Coyne, I train you as you 
never dreamed you could 
be trained on a gigantic 
outlay of electrical appa- 
ratus . . . costing hundreds 
of thousands of dollars . . . real 
dynamos, engines, power plants, 
autos, switchboards, transmitting 
stations . . . everything from door- 
bells to farm power and lighting 
. . . full-sized ... in full operation 
every day ! 

NoBooks-NoPrintedLesseiis 

No books, no baffling charts ... all 
real actual work . . . right here in 
the great Coyne school . . . building 



Prepare for Jobs 
Like These 

Her** are a few of hundreds of 
piMitionnopen to Coy ne-t rained 
men. Our free employment 
bureau gives you lifetime em- 
ployment service. 

Armature Ex pert, to $100 e Wk. 
Substation Operator 

*b0 a Week and up 
Auto Electrician fl]9 a Week 

Inventor Unlimited 

Maintenance Engineer 

. up to $150 a Week 

Service Station Owner 

up to $200 a Week 
Radio Expert up to $190 a Week 



real batteries . . . winding real 
armatures, operating real mo- 
tors, dynamos and generators, 
wiring houses, etc., etc. 
That’s a glimpse of how 
wemakeyou a mas ter prac- 
tical electrician in 90 days, 
teachingyou far more than 
the average ordinary elec- 
trician ever knows and fit- 
ting you to step into jobs 
leading to big pay immedi- 
ately after graduation. 
Here, in this world-famous 
Parent school — and no- 
where else in the world — 
can you get this training! 

Jobs* Pay* Future 

Dont’ worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 



empjoyment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
f or th e G reat W estem Rai I road at over $ 1 00 
a week. That’s not unusual. We can point 



NowinOur 
New Home 

This ia our new, fire- 
proof, modern home 
wherein is installed 
thousands of dol- 
lars’ worth of the 
newest and most 
modern Elec 
K«iui pmcntof 
Every comfort an 
convenience has been 
arranged to make you 
happy and contented 
during your training. 



rOWF electrical school! 

™ *• G. LEWIS, Pres* Established 1999 a 

500 S. Paulina Street - Dept . 21 . 81 - Chicago, Illinois | 



to Coyne men making up to $600 a month 
$60 a week is only the beginning of your op- 
portunity. You can go into radio, battery, 
or automotive electrical business for your- 
self and make up to $ 15,000 a year. 

GET THE FACTS 

Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old — Coyne train- 
ing is tested— proven beyond all doubt— en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 160 
photographs. . . facts. . . jobs. . . salaries 

... op por tun i ties. Tells you how 
many earn expenses while train. 

Inland how wp assist our g rad. 
uates in the field. This does not 
obligate you. So act at once. 

Just mail coupon. 

Get This 

FREE Boo1[ 

| Mr. H. C. LEWIS, Preaident 

I COYNE ELECTRICAL SCHOOL, D«pt. 21-81 
soo S. Paulina St, Chicago, 111. 

I Dear Mr. Lewie: 

Without obligation send me your big free catalog and 
I all details of your Free Employment Service, Radio, 
■ Aviation Electricity . and A utomotive Courses, and 
bow I can "earn while learning,” 

Name 



>w 
n. 
d. 
ot 



Addrr ** 
City .... 



StaU 
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An 

Important Message 

to the owners of the 

OFFICIAL RADIO SERVICE MANUAL 



NOW! 



SUPPLEMENT No. 1 to the OFFICIAL 
RADIO SERVICE MANUAL is ready for 
distribution — 



O NE of the most important achievements in recent radio 
book publishing comes with the completion of the first 
Supplement to the OFFICIAL RADIO SERVICE 
MANUAL. The 64-page Supplement now ready for distribu- 
tion is the first of a series which will be published every sixty 
days during the coming year. The pages of the Supplements 
are printed exactly like those in the OFFICIAL RADIO 
SERVICE MANUAL, and as each Supplement is added peri- 
odically it will be kept uniform with the original book in paper 
stock, (loose-leaf form) and in make-up. 

The first Supplement to the Manual brings that useful book 
right up-to-the-minute with the diagrams and schematic cir- 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1929 and 1930. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 
in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up-to-date in radio if he becomes 
a subscriber to the Supplements. The cost — only $3.50. a 
year — is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 



Some of the features 
in the first Supplement 

Completely revised index of the entire book. 

Vacuum tube testing circuits and formulas. 

Voltage and current readings of oyer 120 sets. 

Resistor and condenser values are included with the circuits. 

LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 1: 



All American-Mohawk 
Balkite A and B 
Eliminators 
Bosch 

Browning-Drake 

Brunswick 

Colonial 

Columbia 

De Forest 

Edison 

Emerson 

General Electric 

Graybar 

Grebe 

Hammarlund 



Howard 

Kolster 

Midget Circuits 
Montgomery-Ward 
Philco A and B 
Eliminators and 
sets 
Radiola 

Silver- Marshall 
Stromberg- 
Carlson 
Victor 

Westinghouse 
Willard A and B 
Eliminators 



^3-^ A Year 



TODAY! 



GERNSBACK PUBLICATIONS, tne.. RC-2 

96-98 Park Place, New York. N. Y. 

I enclose g&Sti for which you are to enter my subscription 
fur the SU|i(iieineiii x of the OFFICIAL RADIO SERVICE 
MANUAL. It is understood that the Supplements will he 
mailed to me at tea*t six times during the year. No Supple- 
ment will be sold singly. 



Name 



Address 



City 



State 



— No Supplement Sold Singly — 

This is a very small cost when you consider that for the next year an addi- 
tional Supplement will be mailed to you every other month. Those who 
already own the OFFICIAL RADIO SERVICE MANUAL have concrete 
evidence of what can be expected from a $3.50 investment in the Supple- 
ments to the original book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 487 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 
February 1st April 1st June 1st August 1st October 1st 
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RADIO/ 



Don't spend vom 4 life slaving away in some dull, hopeless joh! Don't be sat- 
isfied to work fora mere $20or $30 a week. Let me show you how to make 

real money in Radio— the fastest-growing, biggest money-making game on earth! 



THOUSANDS OF JOBS ARE OPEN 

Paying $60, $70 and on up to $200 a Week 



Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year— as 
Radio Salesman and in Service and Installation \\ ork, at $45 to S100 a week 
— as Operator or Manager of a Broadcasting Station, at $1,800 to $5,000 a year— 
as N\ ireless Operator on a Ship or Airplane, as a Talking Picture or Sound 
Expert— THOUSANDS of JOBS Paying S60, $70 and on up to S200 a WEEK! 


















Learn Without Lessons in 60 Days 



You learn ALL branches of 
Radio at Coyne — in 8 short, 
pleasant weeks — NOT BY 
CORRESPONDENCE, but by 
actual work on actual Radio, 
Television and Sound equip- 
ment. We don’t waste time on 
useless theory. We give you 
just the practical training you 
will need— in 8 weeks’ time. 

No Books * No Lessons 

All Practical Work at Coyne 

Coyne is NOT a Correspondence 
School. We don't teach you from 
books or lessons. We train you on 
the greatest outlay of Radio, Tele- 
vision and Sound equipment in any 
school — on scores of modern Ra- 
dio Receivers, huge Broadcasting equip- 

H. C. Lewis, Pres. 



fnent, the very latest Television appara- 
tus, Talking Picture and Sound Reproduc- 
tion equipment, Code Practice equipment, 
etc. You don’t need advanced education 
or previous experience. We give you — 
right here in the Coyne Shops — all the 
actual practice and experience you’ll need. 



opportunities to the Trained Radio man. 
Here is a great new field of Radio that 
has just started to grow ! Prepare NOW 
for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 



TELEVISION c# y Me is 51 Yeats Old 

Don't worry about a job! Coyne Train- 



Is on the W ay! 

And now Television is on the way! Soon 
there’ll be a demand fur THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can make a FOR- 
TUNE in this great new field. Get in on 
the ground-floor of this amazing new Ra- 
dio development ! Learn Television at 
COYNE on the very latest, newest Tele- 
vision equipment. — . 



ing settles the job question for life. You 
get Free Employment Help as long as 
you live. And if you need part-time work 
w hile at school to help pay expenses w e’ll 
gladly help ou get it. Coyne is 31 
\ears old! Coyne Training is tested— 
proven beyond all doubt. You can find 
out everything ABSOLUTELY FREE 
JUST MAIL COUPON FOR MY 
BIG FREE BOOK. 



Talking Pictures I 

A Great Field I 

Talking Pictures and Public Address 
Systems offer thousands of golden | 

Founded 1899 I 



Radio Division 

Coyne Electrical School 

Dept* 2I-8H Chicago, Illinois 



If. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Oept.2L8H Chicago, III. 

Send me your Big Free Radio Book and 
all details of your Special Introductory 
Offer. This does not obligate me in any 
way. 



SOO S. Paulina Street 



| Name . 

I 



Address . 



City State . 
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- 

HE LINE OF RADIO PARTS YOU CAN finish WITH 
as well as Start WITH 



POWER 



KITS 9 * PARTS -ACCESSORIES 

Now occupying the largest factory in the world owned and operated by a radio 
manufacturer, Pilot Radio & Tube Corporation offers the service man, 
custom set builder and amateur set builder assurance of a future 
supply and service on every item necessary for replacement for years 
to come. • Pilot Super -Wasp Kits are the best known short wave 
apparatus throughout the worid. Pilot power supply units, trans- 
formers, fixed condensers, resistances, and other accessories 
are only second to the Super -Wasp in international fame. 

• Pilot Broadcast Receiver Parts, coils, variable con- 
densers, shields, etc., are in use in more home and 
custom built receivers than any other brand. • Pilot- 
ron Radio Tubes are depended on in more differ, 
ent countries for constant radio contact over 
immense distance than any other tubes. , 

Pilotrons are the only radio tubes all of 
which give as good results in short wave 
work as on broadcast wavelength. 

Pilot short wave experience has 
taught Pilot tube engineers the 
value of manufacturing prac- 
tices not yet generally 
le resul 



tubes 



TRANSFORMERS 
AND CHOKES 



COIL 

FORMS 



COILS 



JACKS 



known, with the result 
that Pilotrons are un- 
excelled in uniform- 
ity of design and 
consistency of 
operation. 



binding 

POSTS 



VAULTY PE VARIABLE CONDENSERS 



REOSTATS 



FIXED 'RESISTORS 



FIXED 

CONDENSERS 



POWcR 

PACKS 



dials 



Chicago Uhice iau/dfij-f ka a c c San Francisco Office 
234 S. Weils Street L A * fc N w ' 1 27B Mission Street 

New York Office — 525 Broadwoy 
OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD 



K ITS 



t 
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Jumped from $35 to 
$100 a week 

“Before I entered Radio 
I was making f;i5 a week. 
Last week I earned #110 
servicing and selling 
Radios, I owe my success 
to N\ U. I. You started 
me oil’ on the right foot.*' 
J- A. VAUGHN 
<075 S. Grind Hlvd., 

St, Louis. Mo. 



FILL OUT AND M 
THIS CQU 



Lifetime Employment fervicetoallQraduates 



I will train you 
at home 



(J will giveYouniy new 8 OUTFITS 
Jr of RADIO PARTS for a home 
Experimental Laboratory 

You can build over 100 cir- 
cuits with thoe outfits. You 
build ami experiment with 
the circuits used in Crowley, 

Atwater - Kent, Eve ready. 

Majestic, Zenith, and other 
popular sets. Y'ou learn how 
these sets work, why they 
work, how to make them 
work. This makes learning 
at home easy, fascinating, 
practical. 

Hack view of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set — 

Only one of many cir 
Cuits you can build 
with my out Jits. 



to fill a 



luima 

pay 

Radio Job: 



Co many opportunities many N, R. I. men make 
$5 to $1$ a week while learning 



Talking Movies, Television, Wired Radio included 

rnnen'ii. T doubling and tripling the 

1 am so sure that I can train you I $JU<inCS Of IllilllV 
agree in writing to refund every * J 

in 011c year and 
less Find out about 
this quick way to 
BIGGER 

^ Needs 
-5? Trained ^ 

^ Men ^ 



Radio principles as used 
and home Television experiments, 
in Aviation, are all given. 

satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are not satisfied with lny Lemons 
and Instruction Service upon completing. 

64*pagc book ol information FREE 

Get your copy today. It tells you where Radio’s , k Jl 

pood jobs are, what, they pay. tells you about my 
course, what others who have taken it are doing 
and making. Find out what Radio offers you. with- 
out the slightest obligation. ACT NOW. 



PAT 



J. E. SMITH, President 
National Radio Institute Dept., t-BX 

Washington, D. C. 0up 0w „ Home 

■ — m — - — * Pioneer and W o r 1 d "s 

Largest Home-Study Ra- 
dio training organi/alion 
devoted entirely to train 
iug men and young men 
for giHHl jobs in the Radio 
industry. Our growth lias 
paralleled Radio's growth. 
We occupy three hundred 
times as much floor space 
now as we did when or- 
ganized in 191 1 . 



J. E. SMITH, President. 

National R alio Inslitule. lVjit. J.|k\ 
Washington, J). C. 



Dear Mr Smith: Send me your ImmiK. 

rcque>t does not obligate me. 

Name 



This 



Ad. In- 



If you are earning a penny less than f .*>0 a week, send 
for my hook of information on the opportunities in Radio. 
It is free. Clip the coupon NOW. Why be satisfied with $1*5, 
?T0 or #40 a week for longer than the short time it takes to 
get ready for Radio. 



f too m week 

“My earnings in Radio 
are many times greater 
than 1 ever expected they 
would be when I enrolled. 
They seldom fall under 
#100 a week. If your 
course cost four or five 
times more I would still 
consider it a good invest- 
ment.’ 4 

E. E. WINBORNE 
12n: AY. 48lll St., 
Norfolk, Va. 



Radio’s growth opening hundreds of $$0 9 $7$, 
SlOO a week Jobs every year 

In about ten years Radio has grown from a $2,000,000 to 
a $1.004i.ooo.ouo industry. Over 300,0110 jobs have been cre- 
ated. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ing— the kind of training 1 give you— are needed continually. 

You have many fobs to choose from 

Broadcasting stations use engineers, operators, station 
managers and pay fi.Oi'O to $5,ooU a year. Manufacturers 
Continually need testers, inspectors, foremen, engineers, service 
men. buyers, for jobs paying up to J 15.1400 a year. Shipping 
Companies use hundreds of Radio operators, give them world 
wide travel at practically no expense ami a salary of $85 
to #200 a month. Dealers and jobbers employ service men, 
salesmen, buyers, managers, and pay $30 to #iou a week. 
There are many other opportunities too. My book tells you 
about them. 



The day you enroll with me I'll show you how to do 10 
jobs, common in most even* neighborhood, for spare time 
money. Throughout your course 1 send you information on 
servicing popular makes of sets; I give you the plans and 
ideas that are making $200 to $ 1,000 for hundreds of N, It, 1, 
students in their spare time while studying. 



$500 extra In 6 months 

In looking over my 
records I find I made $.500 
from January to May in 
my spare time. My best 
week hrmighl me $107. “ 

1 have only one regret 
regarding your course 
— 1 should tune taken 
it long ago.” 

HOYT MOORE 
R. H. 3. Box 910, 
Indianapolis, Did., 
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THESE ARE JUST A FEW OF THE 2,000 ITEMS IN OUR 40 PAGE 

NEW 1931 CATALOG JUST OUT 






SPECIAL PHILCO 
TYPE MAGNETIC 
SPEAKER 

Housed in Beautiful Genuine 
PHILCO Case with Bright 
Lacquer Finish 

REMARKABLE 

VALUE 

DON’T PASS IT UP 

Get a Dozen for 

$ 32.50 

Cat. No. 105 



THE NEW 1931 HUDSON 
Triple Screen Grid Companion 
Model Receiver 



Three Tuned Stages 
Power Detection — Tone Control- 
245 Power Tube — Rola Dynamic 
Speaker 

SPECIAL 

$ 37.50 

For 110-120 Volts, 50-60 Cycle A.C. 

The highly elllcient and up-to-the-minute 
Hudson chassis housed in a handsome wal- 
nut consolette of graceful proportions and 
pleasing appearance. On account of its 
compactness it can he placed anywhere in 
the room. Equipped with Rola dynamic 
speaker. 

Cat. No. 12 

A Set of tubes of this set, $3.50 



We Carry the Most Complete Line of 

REPLACEMENT CONDENSERS 

for the Service Man 



1000 Volt Condensers 
in Metal Cans 



Cat. 






No. 


Size 


Price 


2925 


1 Mfd. 


$0.95 


2926 


2 “ 


1.75 



BYPASS 
CONDENSERS 
Flat Type with 2 lugs 
Cat. 

No. Cap. Price 
2975 */ 2 Mfd. 30c 

2980 1 Mfd. 35c 



FLAT TYPE WITH 
3 LUGS 

Cat. 

No. 

2981 

2982 



Cap. Price 
Vz A / z Mfd. 45c 
1 10-1/10 40c 



UPRIGHT TYPE 
WITH 2 LUGS 
Cat. 

No. Cap. Price 

2975 «/ 2 Mfd. 30c 

2976 1 Mfd. 35c 

UPRIGHT WITH 
3 LUGS 

Cat. 

N o. Cap. Price 
v.m i io i/io Mfd. 

\/'X l ■: M I’d. 4 or 

Tlir IIVVOI.TAGE 
I'M \si:i> snu;i:- 
rKOOl CON IlKNSKK 

For General Repair 
and Power-Pack 
W ork 



Cat No. 


Size 


Ea. 


Doz. 


2916 


*/2 mfd. 


25c 


$2.75 


2917 


1 44 


30c 


3.00 


2918 


2 44 


40c 


4.20 


2919 


4 44 


60c 


6.50 



\ marcel of efficiency and compactness, 
using 3- -22 I, I — 2 15 and I 280 tubes. Size 
10*4 in. long. 8 in. deep and 8 in. tall. 



HUDSON TRIPLE SCREEN 
GRID MIDGET CHASSIS 
With Matched Utah Dynamic 
Speaker 



Replacement 
M Power Trans 
u formers for 
All Standard 
Receivers 



Replacement 
Condenser 
Blocks for 
All Standard 
Receivers 



Cat. No. Receiver Price 

5001 — Atwater Kent 37 $4.95 

2800 — Zenith (all models). 3.25 

2754 — Temple 8-60, 8-80, 8-90 .95 

2753— Temple 7-50 and 7-80 .95 

2855 — Peerless Courier L50 

2856— Peerless 22 3.85 

5C26 — Majestic Sets, all models 3.95 

2709— Victor R-32 2.25 

2710 — Radiola 18-33-51 150 

4S01 — Majestic B, all models 2.95 

2714— Radiola 17 ^.95 

2711 — Radiola 60 . 5*95 

2726— Radiola 62 5.95 

2932 — Philco (all models) 3.50 



Cat. No. Set 

2600— Philco (all models) 

2550— Amrad (’24, >27, ’45, ’80) ... 
2527— Zenith 10-11-12 

2558— Victor (‘26, ’27, ’45, ’80) . 
2608 — Sonora 15 V tubes 

2559— Earl (’26, '27, 71, ’80) 

2618 — Sonora (’24, ’50, *81) 

2565 — Peerless Kylectron 
2664— Zenith 33, 33X, 34, 35, 35A 
2603 — Sonora A-31 and B-31 

2572— For Mantel Sets 

2551 — Radiola 18-33-51 

2573— Radiola 44-46 

2566— Radiola 60-62 



Price 

$3.95 

385 

4.25 

2.75 

2.75 

1.75 

4.75 

3.50 
4.00 

4.50 

3.50 

4.50 
4.50 
4.50 



MAIL ORDERS 

TO: 



HUDSON RADIO CO. 

16 MURRAY ST.. NEW YORK, N. Y. 



TliK.MM— 30% with Order, 
balance C. O. IL l c k din- 
coii n I allowed for full re- 
mittance with order only. 



r 



% 
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“ Takes the Resistance Out of Radio " 

Editorial Offices, 96-98 Park Place, New York, N. V. 



HUGO GERNSBAGK 

Editor 



Radio Service Replacements 

By Hueo Gernsback 



0 15SKUYKRS of economics have often been struck bv 
the fact, and have frequently pointed out, that the 
radio business in many ways has paralleled the auto- 
mobile business. There is an excellent elianee that 
this truism will eontiime in the future almost indefinitely, and 
that the parallel will even he closer than it is today. 

It lias been possible for a long time, in the automobile indus- 
try*, to buy replacement parts of almost any description, for 
practically all cars. 15} this statement, it is not meant that 
the parts supplied must originate from the company which 
originally built the* car. In the automobile industry, just as 
in the radio industry, there are a good many so-called 
“orphans”; that is to say, cars which continue on the road for 
many years after the companies that originally made them 
went out of business*. 

Then we also have the condition that automobile manufac- 
turers change their models almost every year and* if you wish 
to get a part several years afterwards for a discontinued model, 
there is i good chance that the company no longer carries 
such parts. 

Soon after the advent of the automobile, there sprang into 
being numerous firms which made it their business to supply 
almost any part for any ear; and quite a sizable replacement 
industry has been built up, during the course of the past 
twenty years, in this particular field. 

A similar development has now occurred in radio, where a 
sizable industry, which might he called the Service Replace- 
ment Industry, has come to life during the past two years; and 
this business, by the way, is advancing rapidly. 

Particularly in the radio field, we have reached the point 
where* a tremendous number of '‘orphan* radio sets are scat- 
tered all over the* country. The original radio set manufac- 
turers have gone out of business, and it would he today epiite 
impossible to service such sets efficiently if it were not for 
tin* replacement industry. 

Thanks to t lie latter, it is now possible to buy almost any 
important replacement parts (such as volume controls, voltage 
dividers, condenser blocks, filters, transformers, etc. ), all of 
which have been designed to take the place of similar items, 
exactly as they were put out originally by the set manufac- 
turer. Not only have these parts the exact electrical charac- 
teristics, but, in practically all eases, the exact physical size 
and shape is followed by the replacement industry. And it 
may be said, in passing, that most of the replacement parts 
sold nowadays are superior to the original article* The reason 
for this is obvious: when a set manufacturer contracts for ten 
or fifty thousand condenser blocks or power transformers, the 
saving of one or two cents on each becomes quite* an item. 
And, for that reason, in the past quality has often been sacri- 
ficed for quantity; with the inevitable result that certain parts, 
such as condenser blocks and transformers, give out first in 



such sets. The Service Man wli«» replaces a part must he 
assured that the components which he buys are first-class and 
will not bring him to grief in a short time after lie has installed 
them. Therefore, a matter of live or ten cents is not of con- 
sequence to him. and he is willing to pu\ a fair price if he 
gets a quality article. This is just what the radio service 
replacement industry supplies him today. 

Of course, the big set manufacturers supply the Service Man 
with replacement parts fur their standard sets; they have been 
doing so right along and prohahlv will continue doing so 
indefinitely, 'flu* trouble with some of the large set manu- 
facturers today, however, is that, because of some curious 
mental twist, they do not recognize the independent Service 
Man, and consider him as an interloper into their business. 

It is true that, perhaps two years ago, many radio Service 
Men were little better than set butchers; hut this condition 
has long passed, and the Service Man of today performs a 
most important economic function in the scheme of the radio 
industry. 

Nevertheless, some of the largest set manufacturers still 
refuse to recognize independent Service Men, and offer as their 
excuse that “we employ our own men who are better trained 
to take care of servicing our sets/* This assertion may he 
taken with a huge dose of salt. It is true that, in the more 
important centers, the big set manufacturer takes care of his 
sets directly; hut, where his sets are in use in smaller com- 
munities and at considerable distances from the large cities, 
such a situation does not obtain. It is hardly possible that 
there is a single set manufacturer in the country who can 
service each and every one of his sets, no matter where it 
it located. 

So we have the curious result, that the Service Man cannot 
buy replacements for certain well-known sets from the set 
manufacturer; and he must fall back (fortunately for him — 
and for the set manufacturer, too) on the replacement indus- 
try. It is fortunate for the set manufacturer, because his 
set gets servicing in spite of him; the customer is satisfied 
while the Service Man makes a legitimate profit. 

I'ndcr present economic conditions, the Service Man and 
the radio replacement industry are rendering a big service to 
the country; because it has been observed frequently that the 
owner of a radio set which he cannot have repaired will go 
without a radio rather than lmy a brand new one, even though 
he can trade in the old set. We believe it is far better that 
an old set should he reconditioned and put into shape, so that 
the set owner is satisfied for the time being, than that he 
should learn to go without a radio ami, eventually, he lost to 
the entire radio trade. This situation is not so impossible, 
as some might think, for it has happened ton often with many 
disgusted set owners; and it is about time for the radio indus- 
try to wake up to this condition. 
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Service Men’s Department 

This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds. 

Edited by JOHN F. RIDER 



TELEX ISION AND THE SERVICE M \N 
By John F. Rider 

T IIF piirjiOM* of this material is not to 
herald the advent of trh \ ision. While 
it is true tluit television is not xet a prac- 
tical reality, it has made eertain definite 
strides toward its exit from tire laboratory. 
We find iniit'l i eon m unit (adverse, of course;, 
ahont t lit* modern forms of telex ision recep- 
tion and, in particular, the Use of the scan- 
ning dise. Whether or not it will lie neces- 
sary to improvise new methods of telex ision 
transmission ami reception, is not a matter 
of importance now. The fact of significance 
is that eertain stations are broadcast ing 
moving pictures, of elementary character, at 
the time of this writing, and more and more 
popular interest is being displayed in such 
operation. In this councetinn, the xvriter of 
these lines has been daily and nightlx di- 
sc rx in jr the transmission of one local station 
and, intermittently, the transmissions of 
three other stations, txvo of which are more 
than '200 miles distant. 

The exploitation of the experimental na- 
ture of telex ision has heen due, not to the 
character of the t ra iismitted linage, hut to 
the fact that sntlieient coverage has not been 
nxailnhlc xvitli any one transmitter. All 
indications point to improvements in this 
direction: so much so that xve take this 

opportunity to say that 1SKI1 will show a 
tremendous increase in the interest dis- 
played in television reception. Without a 
doubt, reception will at first he limited 
practically to centres in the proximitx of 
the transmitters; this means large cities, 
hut reports shoxv that satisfactory signal 
intensity is available at many points a good 
distance from the transmitter. 

It is not a far- fetched statement to say 
that changes may he made upon the audio 
amplifiers, now employed in radio receivers, 
to accommodate these sx stems to telex ision 
ns well as coiix cntionnl speech and music 
reception. We have heard much technical 
comment pertaining to the tremendous width 
of the hand required for the attainment of a 
satisfactory i inn pc. The radio world at large 
— at least the men xvho are cxpcriuientallx 
inclined xvill not xvait until a perfect image 
is axailahh*. Strange as it may seem, many 
broadcast listeners are now discussing* llu* 
possibility of television and art* reluetant in 
the purchase of new radio equipment on that 
account. Recognizing t h<* condition — that the 
equipment required for television involves 
apparatus independent of the receiver- it 
is \erx likely that manufacturers of radio 
reeeixers will develop their rcecixers for 
telex ision reception and thus make neees- 
cssary the later acquisition of nothing more 
than supplementary rex*o|ving mechanisms. 




M R. JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank xvho has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books knoxvn by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment max be addressed to him in care 
of RaIiio-Crafi. 



This comment relating h> telex irion recep- 
tion includes the possibility of a change in 
receiver design to accommodate the short sis 
xvcll us the broadcast waves. .hist what the 
1 1 it ii 1 * 4 * holds in store, no one knows, hut we 
feel certain that any one xvho in the past 
has listened fo the police alarms, transmit- 
ted upon short waves by tin police depart- 
ments of the various cities in this count rx*, 
cannot help blit realize that at some time or 
other there xvill he a much closer alliance 
betxvern such t rniiviuisrions and reception b\* 
private indix idiials, as well as the cruisers of 
these respective police depa rt meats. 

What with the continued re broadcasting 
ot foreign programs by local stations in tin* 
Lnited States, much time will not elapse 
before the appetite* of our Mr. Public is 
whetted to the point where lie will not be 
satisfied with rebroae least ing. lie will want 
to hear the signal direct from the* origin; 
this means short-wave reception. 

All of tin 1 above comment pertains to the 
reception of x a riahlc- frequency -modulated 
signals. This necessity distinguishes the re- 
ceiver from tin* eoiix entional short-wave sys- 
tem developed primarily for continuous- 
wave reception. It means that tin* broad- 
cast receiver of today will of necessity cover 
lire short-wave band. "Whether this coverage 
will he secured hv means of plug-in coils, or 



variable inductances, is not yet known: hul 
one fad is glaring. The extension of I In* 
carrier- frequency spectrum of tin* future 
broadcast receiver xvill without a doubt in- 
elirde the television hand: because such ex- 
tension offers very definite sales features. 

Some of lire eoruplieat ions normally pres- 
ent in tuned- radio- frequency short-wave re- 
eeixers are being ironed out during the 
development of similar systems for use in 
airplanes. These receivers art* intended for 
tin* reception of modulated signals and. as 
such, resemble the modern broadcast-receiv- 
ing system. The findings xvill be of immense 
aid when the time arrives — and it is not far 
distant — to produce a multi-wave broadcast 
receiver. 

Returning once more to television recep- 
tion, such receivers will give an impetus to 
that field. They will reduce the cost of the 
equipment necessary on the part of the 
listener. Whether nr not this idea is in 
accord with the ideas of some of the repre- 
sentative men in Hie industry cannot he de- 
termined; but, according to reports, if is 
receiving more than casual attention. As a 
point of interest, there is current a rumor, 
though we do not know just how* accurate 
it may he, that television reception and 
transmission fostered by one organization 
is scheduled to start some time in April, 

Considered from tin* Service Mail’s angle, 
television presents an interesting field for 
study and experiment. Then* is no gainsay- 
ing tin* fart that, when television receivers 
are produced and television transmission l»c- 
rnmrs more general, service work will take 
on a new slant: new because of the intro 
(luetion of items entirely foreign to the 
present -day receiver. In this connection xve 
have hut one warning to voice: do not un- 
der any condition imagine television to be 
so tar off it may be dropped from the 
mind, lie who thinks along such lines is 
very apt to be sadly disillusioned, when lie 
finds himself out of the swim. 

1 he subject of television is not i>f inter- 
est solely because it is a new form of riitcr- 
tainment. In one respect, it is an absolute 
necessity, as a stimulant to the entire indus- 
try. Short-wave reception, no matter how* 
it max be exploited, will at all times be beset 
by one form of sales resistance due to the 
association of short waves with code trans- 
mission, and the fact that the reception of 
speech and music* is not yet as steadv as 
that available* upon the normal broadcast 
band. CnJess the minds of the* indnstrv can 
conceive something radically new to stimu- 
late the business, television remains the onlv 
posable item xvhirh xvill introduce new life. 

( oiisidcrcd from the angle of new business, 

(Cnnt Hint'll nn fin Of' 10*2) 
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Operating Notes for Service Men 

Much of the knack of servicing comes from familiarity with 
certain receiver models. An old-timer communicates his pro- 
fessional experiences for the benefit of the craft. 

By BERTRAM M. FREED 



(< m'W >GKT* sets have been on the 

^/| market hut a short time, ami 
I I tlieir peculiarities are now being 

X ^ learned. The "DcWald** DA . 

midget receiver uses the new *32 and *31 
two-volt tubes. If the ground wire should 
short to the metal chassis at any point, this 
set will become inoperative through the 
failure of the filament circuit; which will he 
caused by the “blowing** of the O-volt pilot 
lamp. With this set, it will be a good policy 
to insert a condenser (about 0,1-tnf.) in 
series with the ground lead, anil tape this 
well; so that no short can occur. 

Oscillation on the higher frequencies in 
the Pliilco “Ihlby Grand,** another midget, 
is caused by either a poor *21 detector* or 
the lack of alignment of the compensating 
condensers, located alongside the first and 
second stators of the tuning gang, 

Radiolas 

In the Rudiohi “41 A.C.,** mierophonie 
howl and a low audio howl may be caused by 
a defective or open by-pass condenser, lo- 
cated and connected across the secondary 
terminals of the first audio transformer. 
The remedy, of course, is replacement; anil 




A set with an output filter must have it cut 
out to use an external dynamic incorporating 
a transformer . 

the proper RCA replacement unit should be 
used, if possible. 

When Undiolu “4t A.C.** and “40 A.C.*’ 
receivers have been returned for repair be- 
cause of low plate voltages — or none — do 
not fail to look for a grounded coupling 
reactor in the detector plate circuit. This 
component is an audio choke located in a 
small brown housing beneath the tuning 
chassis, from which it is insulated only by 
a thin coating of pitch. Heat and other 
causes may loosen the coil, and allow it to 
short to the chassis. A remedy is to loosen 



the container and insert some insulating 
material between choke and chassis. 

Some Service Men are replacing the *71 A 
in the Radiohi “liO** and **02** models with a 
*15 amplifier. Although the writer does not 
recommend this change (since it often en- 
tails rebalancing the stages, to compensate 
the changes in plate and cathode voltages) 
it may he made by those who are desirous 
of obtaining the increased output. The 
green wires running from the chassis should 
he disconnected from tlieir terminals on the 
power pack, and replaced on those to which 
the heavy blue leads run — one green to each 
blue. This will place the filament of the 
power tube in parallel with the remainder 
of the tubes in the set. 

The biasing resistor unit of the receiver 
is located on one of the walls of the chassis 
beneath the timer; it has four sections, of 
which the furthest from the volume control 
requires our attention. The *71 A received 
38 to 40 volts bias at 1N0 volts; but the 
*15 will require :|0 to 31 at this plate volt- 
age. To provide this, the 100-ohm sector of 
the resistor, mentioned above, must be 
shunted with another of the same value, 
(Continued on pa ye 400) 




Fig. 3 



The circuit of the Spartan “Model 30 1 Equasonne” A.C. set, with power park ami amplifier: the D.C. model appeared in Data Sheet Xo , 13 {March, 
1930 Radio-Craft). Attention is called to the connections of the field coil; rci'Crsiny which lowers 'AS voltages and z’olnmc. 
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Leaves from Service Men’s Note Books 

The “Meat” of what our professionals have learned by their own 
practical experiences of many years 

By RADIO-CRAFT READERS 



INTERFERENCE PROBLEMS 
Hy J. E. Heines 

A n'STO.MI-lt 1*1 h 1 1 | >lii i nee! that, e\ny 
tiim* she j mile* 1 out tin* drawers of a 
certain dresser, her radio de\ eloped loud 
pops and groans; and she wanted it fixed. 

<hi examining tin* dresser, wv saw two 
small lamps; mtr with a <;ond bulb and the 
otiier lairiit-oiit. Tin* latter prmrd to lie 
the cause of the trouble; om* of tile .small 
strands of t lit* flexible cord was touchhrj; 
the metal shell of the lamp. Conert in*r this 
enred tin* t rouble. 

Any reader who is doubtful of this pos- 
sibility may try toiicliinj; the ' 4 hot*' side of 
the eleetrie line with a serewdrh er* or other 
metal object, when a sensitive* set is in 
i >pern t ion. 

Ajrain, we had a eomplaint reeently from 
tin* owner of a Philco, wliieli would play 
nicely for a while and then double its \ ill- 
ume witli a severe popping noise. When the 
volume eon trot was turned down to correct 
this, the program would fade out com- 
pletely. 

Removing the ground connection caused 
a jireat increase in \ ohmic and also in back- 
ground noise; surest iiijr the trouble. On 
examination, it was found that the man who 
installed the lifrhtninjr arrester had been in 
too ^reat a hurry: he had left the ground 
connection loose, so that the slightest move- 
ment in the wire would vary the contact. 
A few turns with the pliers made e\ eryt Jiinjr 
rosy. 



A SEMI-HAND PASS FILTER FOR THE 
HROAD TUNING RECEIVER 
By R, William Tanner 

M ANY times the Service .Man is con- 
fronted with the problem of increas- 
ing the selectivity of a receiver and, par- 
ticularly, of one which was manufactured a 
year or more aim, when distance was the 
main qualification of a set. He, generally, 
either cuts down the length of the antenna 




T'to band* pas* arra naements zvhiclt may be 
applied to pive selectivity to a reft .o r. 



system or installs a sma 1 1 -capacity con- 
denser in the antenna lead. Moth of these 
methods increase the select i\ it y hut reduce 
the strength id* signals as well. 

It w’as at a time when the writer was 
working as a. Service Man that he* devised 
a rather unique means of increasing selectiv- 
ity and at tin* same time, improving: the 
quality. This was applied in the form of 
a semi- ha ml pass filter. No tiresome mathe- 
matics are mpiired to determine imluetanee 
and capacity \ allies. The only parts needed 
are a few feet of No. 21 i to 20 cotton-cov- 
ered wire, a small battery clip, ami one of 
the old st\le \ udometers (2M0 to find-meter 
t>pes). 

Referring to Fi^r. I, it will be seen that 
the \ udometer is connected ill series with 
the antenna and ground. A roil L, coupled 
to the grounded end of the variometer, and 
another coil I.J ronpled to the filament end 
of the first ILK. transformer, compose a 
link circuit through which the antenna cur- 
rents are applied to the jrrid of the R.F. or 
detector tula*, whichever the ease may be. 
1. consists of ii turns, fastened in place in 
any manner which comes to mind. Kl should 
have |n turns, tapped cverv turn down to 
:t (Ii *ss than three turns will result in poor 
ipiality due to clipping of side bunds). This 
is wind the clip is needed for; to vary the 
number of turns in order to secure a satis- 
factory hand-pass action. Me fore l.l is 
wound, tin* regular primary or antenna coil 
(if one is used) should be removed, to 
eliminate the loss which would result from 
the "dead" coil heinjr in close inductive rela- 
tion to the frriil coil. 

In operation, the number of turns in 1.1 
is decreased until selectivity is at its best 
with a <;nod quality of reproduction; al- 
ways rememberin'; that, the more turns in 
circuit, the* less will he the selectivity and 
the better the quality: and \ire versa. If no 
shielding is employed in the receiver, the 
hand-pass effect will not he very pronounced. 

If a variometer is not u\uiluhh*, a coil 
and a variable condenser similar to those 
used in the receiver may he employed; this 
arrangement is depicted in Fijr. 2. A vario- 
meter is recommended: as then the tuning 
is not so critical as with a coil and con- 
denser. However, when tuning, either may 
la* set at minimum and, after tin* signal 
has been rejrularly tuned in, varied for best 
results. 



‘DATA TABS" FOR RADIO-CRAFT 
By H, R, Wallin 

T HE Service Man, who often refers to 
this magazine for data for information 
on certain subjects, will find the data tabs 
described here, just the thinjr. 'They obviate 
the mutilation of tin* magazine and loss of 
time hunting for the subject through the 
indexes. 

'Hie talis are made of small strips of 
heavy paper or lijrbt ear*! hoard or, prefer- 




Fi*. 2 

,J convenient method of indexing a matin sine 
tile for ready reference to useful data. 



a lily, from the linen tnjrs used for checkin*; 
trunks. The data an* typewritten on the 
strips or printed in with pen and ink; and 
the ends are pasted on the rdjres of pnjrcs 
supplying the information. 

The talis are pasted down the full length 
of tin* magazine so that all of them are 
visible, as in an indexed hook. Should a 
larjre number of pajres be tapqred in this 
manner, the various tabs may lie colored; 
as for instance, all tube data on red tabs, 
power-packs on white tabs, efe., etc. 



SALVAGING FILTER CONDENSERS 

By J. Prist ash 

S OM I ■* Service Men who write in these 
columns recommend a hummer and cold 
chisel to salvage parts within sealed cans, 
ami ruin lots of •imod condensers. 1 don’t 
e\ en turn in the faulty blocks on new ones; 
as it is a simple matter to repair them at 
holm*, besides saving lime in some eases 
find keeping tin* jrood will of your cus- 
tomers, 

I use a gallon paint can about half full 
of sea 1 (taken from packs that I wrecked 
before I used this system). Put this bucket 
on a hot plate and don't use much heat. 
When the seal is hot, lower with pliers the 
puck that you are j*oinjr to thaw* out, into 
tie; hot seal. l.ea\e it in there about half 
an hour or more. When the block is thor- 
oughly thawed out, lift out with a pair of 
pliers, and pour out the hot seal. In some 
cases it rims out through the numerous 
cracks. When emptying the can, he care- 
ful not to dump out the parts. You will 
find that there is practically no seal left 
on the chokes, condensers, etc*.; Imt do not 
handle condensers while warm, because of 

the likelih I of pulling tin* leads out, which 

will render the condensers useless. 'Phis 
applies to the condensers with brass strips 
for leads. 
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This way most Service Men can use parts 
on hand which have I wen almost a loss be- 
cause of their size, etc.; as a rule you will 
find plenty of room in these cans. In some 
cases, where the bias bypass condensers are 
located in these cans yon can replace them 
with a larger condenser (hum being the lim- 
iting factor). This way you have another 
booster for your service; most owners will 
notice the difference in tone, and appreci- 
ate the change. 

In sealing up the repaired block, do not 
pour to the top in one eoat, because of bub- 
bles which will come to the top. A neater 
job will result if the first coat is allowed 
to cool off before the final eoat is poured. 
The hollow spots that will form in the top, 
by the shrinking of the seal, can be filled up 
with hot seal; and the surface finished with 
tlie flame of a torch; that is, if the Service 
Man wants a neat “factory” job. 

Von can not injure the chokes and con- 
densers; tlie temperature can not rise high 
enough to burn them because of the low 
melting point. 

1 am a charter member of Radio-Graft, 
and enjoy it very much. 



MODERNIZING VOLUME CONTROL 
By Henry C. Mills 

A FEAV notes may he of use to some 
other Service Men, who have some of 
the hattcry-type sets still on their list. The 
type of set 1 am using as an illustration is 
tlie Croslcv “Model fiOl,” which in my expe- 
rience, has been the most frequent offender 
in this respeet; namely: varying or fluctuat- 
ing volume, when operating on local stations. 

The volume control of this set is a rheo- 
stat, regulating the filaments of the three 
ILK tubes. When located within a few 
miles of a broadcast station, it is necessary 
to keep these filaments at such a low tem- 
perature, that the tubes are operating at 
the critical point where slight changes in 
the filament voltage cause quite a large 
change in the filament emission; with tlie 
result that the volume increases and de- 
creases, with even slight fluctuations of tlie 
filament current, in a greatly amplified form. 

The remedy, of course, is to operate these 
filaments at a temperature above this criti- 
cal point; hut, unless the volume can he 
controlled in some other manner, this results 



in undesirable loudness. The following 
method has proved very satisfactory; though 
it results in a slightly increased drain on 
the “A” battery, the improved operation of 
the set more than offsets this disadvantage. 

Disconnect the filament rheostat, and con- 
nect the filament wires directly to the fixed 
resistor in series with this rheostat ; this 
gives the ILK. tubes slightly less than 5 
volts. Remove the rheostat and mount in its 
place, a 0- 500,000-nl un potentiometer (C’en- 
tralah, or other iion-induetive type). It will 
probably he necessary to take the shaft out 
of the rheostat, and substitute it for the 
regular shaft of the potentiometer; since 
this set requires a long shaft to extend 
through the cabinet panel. Connect the aerial 
to the center arm, and the grid and ground 
to the others; use shielded wire at least for 
the grid connection (ordinary armored auto- 
mobile wire works very well). The ILK 
choke used in this set may be removed if 
desired; but, while this results in a slightly 
increased sensitivity, it also has a tendency 
to cause oscillation, when the volume is 
advanced to its most sensitive point. 

(Con fin ned on page 493) 



The Service Man’s Open Forum 



His Opinions on Conditions and Practices in the 



Radio Business 



IMPRESSING THE CUSTOMER 

Editor , Radio-Craft: 

We have found that, as a rule, it is not a 
very good policy, psychologically speaking, 
to refer to service manuals in the presence 
of the prospective customer. The majority, 
not having any fundamental knowledge of 
the radio, do not take into consideration that 
there are hundreds of different circuits. 

In the matter of resistors alone, it is an 
impossibility to have indexed in one’s mind 
the different values used in all the modern 
sets. It is, therefore, a good policy for stu- 
dents to study several of the most popular 
circuit diagrams, and make a mental picture 
of the sets using resistors in the different 
stages for voltage drops. 

It is taken for granted that every radio 
Service Man realizes the use of a good set 
analyzer is an absolute necessity in the 
servicing of modern radio; for he can not 
get to first base without one. 

Good personal appearance, with the abil- 
ity to meet the public, is one of tlie greatest 
helps to the Service Man. In the course of 
inspection a number of seemingly foolish 
questions arc to be expected. With a little 
patience, all these questions can In* answered 
to the satisfaction of the customer. 

I will illustrate a few experiences of mv 
own which will cause much laughter to the 
novice but not to the old-timers who, like 
myself, are sure to overlook some of the 
more simple faults at one time or another. 

A ltadiola “41” which would only bring 
in a few strong locals, beside excess oscil- 
lations, had been attended previously by 
two “Service Men.” Since some of these do 
not know where to find the neutralizing con- 
densers on these models, it was my sup- 
position that the set was out of balance. On 
sliding the chassis out, it was found to lie 
impossible to stabilize the set! As we all 
know, the antenna and ground leads are 



taped and, upon disconnecting, there was 
found to lu* no -continuity. An open antenna 
lead!! This is one example of overlooking 
one of the simpler faults. 

Another call was made on a Majestic, 
After the usual questioning it was found 
that one Service Man had reported, as tlie 
trouble, an open pri- 
mary in the power 
transformer, Upon 
snapping the switch 
and looking into the 
set, it was found that 
none of the tubes 
would light, Upon 
following the lend to 
the receptacle (which 
in this ease was a key 
socket of a mantel 
torehiere) and turning 
the key the customary 
hum was heard and in 
a few minutes the sig- 
nal caiue through. 



Later, impure disclosed that one of the 
roomers, not knowing where to find tlie 
switch and wishing to shut off the set, had 
snapped it off at the socket. 

It was evident that the other Service 

(Continued on page 495) 



.SVrciVv Men often wonder 
why the essential details 
for servicing a certain set 
are not available thro it ah 
Kadio-Craft or the Offi- 
cial Radio Service M annul. 
Here is one reason. In 
eidentally , zee might com 
pare this letter zvith the 
attitude of an English 
manufacturer, as told in 
“. Icross the ll'afcr,” on 
pages 495-496 of this 
issue . 






Hoveober lk. 1930 



Radio-Craft , 

96-ta Park Place, 
New York, W. T. 



t Mr. H Geraaback. 



Gentlemen : 

Reply lag to your latter of Novesbcr 7th. •• regret 
to again advise that It alU not b« possible for us to Issue 
ti. Is confidential data to any other than our authorised serv- 
ice eat lone. 

fa have a sufficient number of theee service Stations 
f ranch lead and astabllabad throughout the country to Insure 
prompt service to our dealers and customers, and do oot balUsa 
It advisable to issue this data to service men .ho would be in 
a position to coopete with our authorized Service Stations. 

Rigrating our Inability to help you In this Better, 

.a rasa In 

Yours very t-uly. 






F. W. ReyMcKtf 
Service l^attaent. 
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MAJESTIC “MODELS 50,” “51” AND “52” 
SUPERHETERODYNE RECEIVER 



The “Model 50'* chassis is used in the “Model 
52" Majestic superluterody ne; removing the 
legs from the '•mall cabinet. thus making a radio 
-et of the mantel type, results in the "Model 
51'* receiver. This circuit is one of the latest 
developments of the Urig-hy.i irunow Company, 
Chicago, 111. 

Referring to the diagram, the following ]>arts 
values will apply: (Cl, C2, C3, ganged variable 
condensers); (C5, Co, C8, C9, CIO, i ll. 112, 
Cl 3. are built into the receiver assembly as 
circuit-aligning units); l 4. C7, Cl", 08, JM)1- 
mf.; 0 4, Cl 5, (21, (22. C 23. C2S. 0.15-mf.; 
( If, 09, C24, 1.0 inf.; C20, .OLmf.; C25, 3 
mf .. C26. 2 mf.; C27, .09-mf. 

The resistors have the following ohmic Values: 
Rl, 10,000; R2. 103,000; R3, 12,500; 1<4, 500; 
R5, 35.000; R6. 25.000; R", 800; RS, oO; R9, 
2,680; RIO, 4,170; Kll, 4,030; R12, 645; R13, 
116. 

Filter choke Chi has a resistance of 330 
ohms; the field coil is filler choke (112, 1.000 
ohms. A 3,2-vnlt pilot light is used at Y9. 
The volume control is a double unit; the ganged 
resistors Rl, R12. 

Lack of plate voltage on the second detector 
may be reported in some instances; probably 
due to an open resistor (R6). 

Condenser C8 is the antenna compensator. 

Operating current values are as follows: Fila- 
ment potentials, Yl, V2, V3. \'4. V5. V6, Y7, 

2.35 volts; Y8 f 4.8 volts. Plate potentials, VI, 
\ 2, 180 volts: Y3, 256 volts: \ 4, 225 volts; 
\ 5, 90 volts; V6. Y7, 250 volt!*; VS, 358 volts. 
Plate currents, Yl, Y5. 3 ma.; \'2, 0.8-ma.; 
\ 3, 4 ma.; Y4. 0.5-ma.; \ 6, \ 7, 25 ma.; V8, 
40 ma. Ccmtrol-grid potentials. Yl, Y3, 3 volts; 
\ 2, 8 volt*; Y4. 20 volt*; \ 6, \ 7. 37.5 volts 
(on analyzer, the grids may read aUmt 1,75 
volts; to get true reading. niea-nre from tila- 
ments to ground t. Screen-grid ]«>1eiitials, Yl, 
\ 2, \'3, 90 volts. (Cathode |totentinls, same 
as eoiitrobgrids.) 

Following are the correct (manufacturer's) 
code numbers for the Majestic tubes recommended 
for the receiver: Yl. \ 2. Y3 # "C-24;*’ \ 4, 
4, C*-27 Y6, Y7, 4 C,-45;*’ V8, ’’USO.’* Y5 
is a *’42 7“ de Forest tube. 

Where the line potential exceeds 118 volts, it 
will be necessary to use a line- voltage regulator; 
there is available a special unit which i- recom- 
mended in such instances. It is designed with 
three outlets marked ‘*110,*’ **I2o.“ and *'150‘' 
volts, rating the corresponding input*. 

It is extremely important that an accurately* 



calibrated oscillator l*c used to -npply tin* 175 ko. 
frequency required for aligning the receiver; 
and that the procedure lie followed accurately. 

To align the intermediated reqm ncy oscillator, 
connect the output of the 1.1*. oscillator to the 
grid of first detector Y2. Tune tlu- oscillator 
to a frequency of 175 kc., and align the plate 
circuit of Y2, the grid and plate circuits of 
\ 3. and the grid circuit of \ 4 for maximum 
deflection of a niillianiineter or tlnrniogalva no- 
meter connected (in place of the dynamic re- 
producer's voice-coil) across the output secondary 
terminals of the output trail-former T2. ^ This 
alignment should l»e done with great caution, 
inasmuch as it materially affects the entire 
selectivity of the receiver. 

If the I. F. circuit* are sn far out of align- 
ment that no signal can he heard, it may lie 
necessary to put the oscillator output (which 
should be adjustable) on the grid of Y3 and 
roughly align the second half of the I.F. stage, 
tirst; then proceed with the remainder of the 
steps indicated alnive. The four aligning con- 
densers are located on the rear of the chassis 
about midway down the right-hand side; from 
left to right (facing the receiver from the 
rear) their order i<: CIO, ('ll. 02. Cl 3. 

The procedure to follow in aligning the R.F, 
circuits is given lie low. The locations of the 
small circuit-aligning condensers are as follows: 
('5 (aligning condenser balancing the minimum 
capacity of the oscillator tuning condenser ( 3 
to the minimum capacities of the hand -elector 
tuning condensers Cl, C2-C9), is accessible from 
the Uittom side of the chassis, and is located 
next to the end of the gang condenser on which 
the cable drive is mounted; C6 ("tracking’’ con- 
denser, shaping the tuning graph of the oscillator 
to accurately match that of the band-selector), 
is accessible from the rear side of the chassis 
through a hole in the R.F. base assembly, and 
just to the right of the power transformer; C8, 
the first antenna alignment condenser, is acces- 
sible from the back of the chas*i*, just slightly 
upward and to the light of the antenna and 
ground binding jmsts: C9, the second antenna 
or band-selector alignment condenser, is acces* 
sible from the Ifottom of the cha-sis and is 
located through the center hole of the chassis 
ba-e. 

Tune in a station at approximately 1,280 kc. 
and align the oscillator and antenna or hand- 
selector coudenstrs 1*5. ('8. ('9. Next, time in a 
Miii-kc. signal and adjn-t the tracking condenser 
(‘o, while slightly rocking the tuning condenser 



knob from siile to side, until maximum signal 
strength is obtained, (a* indicated on the output 
meter). The third step is to set the main tun- 
ing dial to exactly 1.5»>i) kc. and tune in, by 
means of the oscillator aligning condenser ( 5, 
a l.alHI-kc. signal. It now will l>e necessary to 
readjust condensers ( 8 and ( 9. At this )>oiut, 
the dial reading should lie checked by tuning 
in a broadcast station with a known frequency 
higher than 1.000 kc.; aiul then the dial strip 
i* to lie slipped to the correct setting with re- 
spect to the index of the dial escutcheon. As 
a final check, test the receiver for sensitivity 
and selectivity; and, if necessary, repeat the 
operation until satisfactory results are obtained. 

Note that in some cases maximum output 
may appear to fall at either the maximum or 
the minimum capacity setting of the oscillator 
tracking condenser (.*6, A simple check to de- 
termine whether this is actually the maximum 
output is as follows: after obtaining the Iwst 
setting of C6, try a slight readjustment of C9. 
If this readjustment results in nothing more 
than slight improvement, the adjustment of (6 
is satisfactory. 

Resistor R6 i* located at the right of the 
connecting terminals, inside the can above the 
jMivver transformer: it is lielow and between the 
sockets of the i»ovver tubes. 

Resistor Rl varies the signal input to the 
R.F. amplifier tul»e Yl. The other half of the 
volume control (Rl2) controls the biasing volt- 
age on the R.F. amplifier Yl and the first 
detector, Y2. 

Condenser OR is adjustable through a hole 
in the rear of the chassis. When the installa- 
tion of the receiver is complete, a station between 
l.nni) and 1,400 kc. should lie tuned in, and 
ihe volume control adjusted to low volume. 
Then adjust C8 until maximum volume is ob- 
tained, Further adjustment of this condenser 
will not lie necessary unless the length or posi- 
tion of the antenna is changed. 

The manufacturers advise that under no con- 
ditions should an attempt l>e made to use a 
ground connection on the antenna binding post. 

A tuned filter choke-and-condenser system 
(Chi, C27) is u-cd to reduce the hum level 
lo a mini mum. For this reason, a replacement 
condenser of exactly the right capacity must be 
tised. if it become* necessary to change con- 
denser C27; otherwise, the absorption circuit 
(Chi. C’27) will not resonate at the correct 
f requency. 




The Majestic "Model 50*’ chassis is the most compact of the A. C. -operated superheterodynes yet produced, being adaptable to even a midget cabinet. It 
has a single staae (screen-grid) of intermediate-frequency amplification, working at 175 he. ' The tuning is single-dial; the K.F . stage's tuning condenser 

being gaiijicd with that of the oscillator. 
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KENNEDY “MODEL 826B” 
COMBINATION RECEIVER 
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Favorite Testing Equipment of Service Men 

And methods for its use to the best advantage in and out of the shop 



A DYNATRON SERVICE OSCILLATOR 
By Dale Pollack 

T llK 1 1 1 < m I n] ;i t <*< 1 radio oscil- 

lator is a useful adjunct to any Service 
Man’s kit, with w Ilia'll he mil perform a 
variety of vital tots on broadcast receiv- 
ers, It is simplicity in itself for u techni- 
cian to line np a ganged tuning condenser — 
if lie carries his own station with him. 

Have yon ever attempted to balance four 
or live tuned circuits with nothing hut \onr 
car to help yon? It is a nerve-st raining 
task. No Service Man who has been called 
to repair a receiver and, after working 
over it for a time without finding anything 
amiss, is suddenly startled with this from 
the loud speaker: “We regret that, owing 
to an *S( )S,' this station has been silent for 
the past two hours” — would ever want to be 
without an oscillator again. There is noth- 
ing more embarrassing than to have the 
owner for whom you are servicing a set 
present at a time like this. 

But the Service Man who carries an oscil- 
lator with him can easily supply bis own 
signal to the set anil thus really determine 
whether it is inoperative, 

L n fortunately, however, most oscillators 
used at present comprise the elements of 
a young broadcast transmitter. Two vacuum 
tubes are required: an ILK. oscillator, and 
an A.K. oscillator to modulate it and thus 
make the signal audible. Such a deuce. 



with its associated batteries or power equip- 
ment, is a somewhat complicated piece of 
apparatus— worthy of a laboratory, per- 
haps, but rather unwieldy for a Sen ice 
Man to carry. 

Another type of oscillator employs a bux- 
y.cr to modulate the ILF, current. This dis- 
advantage of this method is that, although 
it eliminates the modulating vacuum tube, 
the huxxcr must he very carefully packed 
in a bulky, cotton-filled box to prevent mn 
noise from reaching the cars of the oper- 
ator direct 1\ from the buzzer. 

Otherwise, since the volume control must 
he set near minimum when a set is being 
adjusted, the sound of the buzxcr will over- 
shadow that from the set and preclude the 
possibility of making accurate adjustments 
on a device so critical as a tuning 
condenser. 

In addition, both of the above modulating 
systems suffer in that the modulating pitch 
is fixed. The vacuum-tube modulator, if 
nf the common type, utilizes two inductances 
in the oscillatory circuit. Two capacities 
must be changed to vary the audio fre- 
quency, yet keep tin* percentage of modula- 
tion constant. The same is true of the 
ILK. oscillator. The tuning condenser, since 
it times only part of the oscillatory cir- 
cuit, also varies the output of the oscil- 
lator, Hence, to make sensitivity tests on 
a broadcast receiver over the entire luind 







. tin ■ .simple i ireuit of o dynatron oscil* 

tutor usino a ‘24 tub* : below, its piticer sitppl\ . 
the U'iiolc is I io lit and rosily ca rricii with a 
service kit , 

of frequencies either a eorreetion factor 
( which "ill be inaccurate in all probability) 
must he introduced for each frequency, or 
a calibrated ILF. voltage divider must be 
shunted across the output. All this is a 
complicated procedure, nnsnited to a Serv- 
ice Man’s needs. 

A “Kink” of the ’24 Tube 

Fig, 1 is the diagram of an extremely 
simple Service Man’s oscillator which lias 
none of the disadvantages of the above 
types. Inspection of t lit" diagram will show 
that it is not of the ordinary kind. It is 
well known among engineers, but little 
known elsewhere, that screen-grid tubes 
possess a very strong “dynatron” character- 
istic: that is, one where the plnte-voltagc- 
plate current graph is negative over a part 
of the curve: or, in other worths, where the 
curve points down instead of up as usual. 
Increasing the plate voltage decreases the 
plate current over this range. 

The tube which most strongly exhibits 
this negative-resistance characteristic is the 
lype ’2b It has bc»n shown that, if a reso- 
nant circuit is introduced into a tube oper- 
ating over the negative portion of its curve, 
it will oscillate at the resonant frequency. 
This is the principle utilized here. 

However, the tube, instead of oscillating 
at one frequency, is made to oscillate at 
both radio and audio frequencies, one being 
superimposed on the other in the output. 
Since only otic coil is used for each fre- 
quency, changing any of the constants is 
very easily accomplished without affecting 
the remainder nf the circuit. The values 
of parts listed will give ,m ILF, range from 
5H0 kc. to |.5<m kc., and an audible range 
approximately from 200 to 5,000 cycles per 
second. This enables the entire broadcast 
band to be conveniently covered. 

The output at the various frequencies will 
be much more uniform than that from most 
“tickler” oscillators. The resistance and 
losses of the oscillating circuits should be 
as low as possible, however, or the tube 
will not oscillate at the audio frequency. 

Fig. 2 shows a very simple power supply 
for the oscillator. The transformer lias 




This uttrort /tv test bench no* constructed by l irden Mabty, of the Mabry Radio .s/a \p, Hean moot , 
7Y.ru a, from second-hand lumber in ins spare time. Its elaborate equipment includes i editor, a 
Supreme laboratory test panel ami Piaimometer . left, oh trimeter and panel for rCadinti current 
input to a set; riylit, antenna and line receptacles and an R.F. oscillator :cith phonoqiuph pickup 
for its modulation. Helo n\ portable test in a equipment. The battery supply comes into the l«ccst 
center panel , lien v many shops cun show as attractive and complete an arramjt ment* 
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only two secondary windings — 2.5 volts for 
the *21's filament and 5 volts for the Ml A 
1 1 sell as a recti tier. The filter is of the 

simplest sort. 

Method of Use 

The operation of the oscillator is very 
simple. Apply the proper voltages either 
from the power supply or from batteries 
(one cell of a storage battery may he used 
for the *21 lilament) and connect the an- 
tenna post of the instrument to that of the 
receiver. Set the oscillator condensers at 
convenient values — say 1000 kc. and 500 ey- 
ries: tune the receiver to lono kc., and the 
5on-cycle note should he heard. 

The oscillator must, of course, he tested 
and calibrated beforehand on a set whose 
characteristics are known; using broadcast 
stations for the H.F. standard, and a mu- 
sically-inclined ear for the audio standard, 
l or this purpose the A.l*\ calibration need 
he only an approximation. 

i'o it denser* in a tuned radio- frequency 
amplifier may he easily lined up. Time the 
oscillator to 55o kc., plug your set analyzer 
into the output tube's socket, place the tube 
in the analyzer, and set it to read plate 
current. Then adjust each trimming con- 
denser, starting with the first stage, to get 
the maximum deflection of the meter. After 
all the condensers have been adjusted satis- 
factorily, check your adjustment at 1500 kc. 
and lono kc. If the condensers do not bal- 
ance at these frequencies, strike a mean 
between the trimmer settings; favoring the 
lower frequencies, as most receivers are least 
sensitive here. 

Service Men should find this unit an iu- 
dispensibh* addition to their outfits. 

Parts Required 

1.1 — Pair of headphones, which serve as the 
A.F. inductance; 

1.2 — H.F. coil, about 2ou microhenries, such 
as the secondary of a H.F. transformer, 
used in receivers to couple two tubes to- 
gether; 

I ..2— Small U \V' eliminator choke, of any 
convenient value; 

( 1, 1*2, t’5, IT, 1*5 — Tuning condensers for 
tlx A.F. range, .0005-, .00*2-, .005-, .0*2, and 
.o5-in f. Other values may he interpolated, 
if desired, for finer adjustment of the 
audio frequency; 

(‘if — Variable condenser, .0nn:i5-mf.: 

IT, C8, l'!) — Filter and by-pass condensers, 
1 to 2 inf. each; 

1(1, I Cl— Two :i,ooO-ohin, 10-watt resistors; 
H2 — One 1,000-olun, 10- watt resistor; 

1 Transformer; one secondary winding, 
2.5 volts at 1.75 amperes: the other 5 volts 
at 0.25 ampere; 

VI — One '24-type tube; 

\*2 — One '01 A -type tube; 

S — Switch. 

I* and J — Midget plug and jacks, or rotary 
switch, as preferred. 

INEXPENSIVE MODULATED 
OSCILLATORS 
By James H. Mills 

T HF. oscillator shown in Fig. 3 at \ is 
the best t»» use if a 110-volt A. (\ line is 
available; it is easier to take on your serv- 
ice trips because it doesn't require any hat- 
t« ries. That shown at B is a good one to 
use where A. C. power lines are not available. 

In the first design (A), the roil 1.1 con- 
sists of about IOO turns of No. 22 enameled 




Vpper left . ini oscillator operating directly from the / itfh t line. P. a battery-operated type. The 
former takes the 60 -cycle hum: the note of the latter is i/iYfit by the Icak-cottdcnscr combination at 
a suitable pitch. The output meter of C* i* convenient ; but that of D is both lighter and less 

expensive. 



wire wound on a l : * 4 -inch tube with a tap 
at the 50th turn. The coil 1.2 consists of 
100 turns of No. 28 enameled wire wound 
on a I* 4 -inch tube. These windings should 
he placed at right angles to each other. The 
condenser C has a rapacity of .OOiH-uif. The 
fixed condenser 1*1 has a capacity of 
.oni-mf„ mid should have an A.C\ working- 
voltage rating of at least 150. A 2*il \ type 
tube is used at S and a 110-volt 25-watt 
lamp. 

In circuit U, the coil 1.1 consists of UK) 
turns of No. 28 enameled wire, wound on a 
P ,-inch tnhe, with a tap at the 50th turn; 
the variable capacity has a maximum of 
.0005-n if. 

Two output meters to use with the above 
oscillators are shown at (* and 1). Both are 
good; that of l) is t lit* cheapest to build. 

IMPROVING OLD TESTING 
EQUIPMENT 
By Henry Burwen 

I F you have an old type tube tester, it 
can probably be easily adapted to test 
the modern tubes. 1 have a Hoyt tester, 
made several years ago for testing hat- 
ter} tubes, and did a little experimenting 
with it recently. V few slight additions 
have made it possible to test nearly all 
types of tubes with it. 

The operation of this tester is such that 
one meter gives three readings. First, the 
rheostat is turned up until proper filament 
voltage for the lube is shown on 'one scale; 
then, when one button is pressed, the pointer 
drops back to read plate niilliumps on an- 
other scale. With this button still down, 
a second is pressed, which ties grid and 
plate together; and the pointer goes up to 
give space current reading. Current is sup- 
plied by a (i-volt storage battery and a 22* : - 
volt “B" battery. 



Modernizing the Tube Tester 

First, 1 procured a “Na-Ald" adapter 
having four legs and five holes; this permits 
placing 5-prong tubes in the socket. I 
found, while endeavoring to get a reading 
on 27's with this adapter, that the rheo- 
stat would not carry the load and would 
start to burn. Accordingly, 1 procured a 
Carter 10-ohm rheostat having a capacity 
of 2.2 amps; one side of this 1 connected 
externally to the “A" binding post of the 
tester, the other side to the external \ 
terminal of the socket. The rheostat is 
simply laid on the hem’ll and attached by 
the flexible wires. 



The effect of this is to connect the new 
rheostat in parallel with the old; when 
(Continued on p<uje U4) 




Fig. 4 

The added rheostat and adapter permit V 1 
tubes to be tested trrfJr an old-style twit. 



Fig. 5 

t'sina the adapter holes as tip- jacks makes 
external connections easy on u law priced 
analyzer. 
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.It the left, a smaller "condenser" attached to a portable stand; and used with the generator for a localised heating effect. Center, an end vieto of the 
apparatus, with the rectifier open. The condenser plates arc close together here. R in lit, the radio- frequency coifs of the generator; and one of the “PR- 
•Sol” tubes in the operator's hands, The lead to the sliding plate is clearly visible, {Photos by courtesy of General TJeetric Co,) 

How Radio Generates a ‘‘Health Fever** 



S ING K the dawn of medical science, and 
until a very recent date, though phy- 
sicians distinguished hot wren “malig- 
nant* 1 mid “benignant* ’ frvrrs, tlirv 
certainly did not intend to recommend the 
latter as desirable for their patients. To 
“break the fever*’ was the purpose of treat- 
ment. 

A> the nature of disease became better 
known, in the latter part of the nineteenth 
century, it began to he reali/.ed that most 
of the symptoms formerly attributed to the 
disease are caused rather by the regulatory 
mechanism of the body, organizing itself 
on a war basis for the expulsion of an in- 
vader. Of late, it has become understood 
that fever is not a disease, hut a method 
of carrying on the campaign against dis- 
ease. As a defending army — to make a sug- 
gestion which is not intended for an exact 
parallel — will lay waste its own fields and 
burn its own cities to make the position of 
ttu' enemy untenable, so the human hotly 
tii rows off the check which keeps it at nor- 
mal temperatures; and heats itself several 
decrees hotter for tin* purpose of weakening 
the intruding bacteria. 

This discovery was to suggest to doctors, 
a few years aim, that very deep-seated dis- 
eases, a fra i list which medicines seemed of 
little avail, might he combatted by causing 
the body to become feverish. 'I'lie most feas- 
ible method of doing so seemed to be to 
introduce the germs of another, and less 
dangerous disease, which is notable for be- 
in jr accompanied by feverish conditions. 
Minis two unheal thy conditions would lie 
caused to cancel out each other, 

Some three years a pi, however, a very 
interest ing and spectacular effect was dis- 
covered by radio experimenters, working on 
a powerful short-wave generator. Itadio is 
not felt* as such, by any human sense; but, 
ill the tielil of a six-kilowatt, six-meter trans- 
mitter, men became feverish. This condi- 
tion was not a sickness, hut a heating of the 
body, caused by its electrical resistance to 



the invisible, imperceptible waves. Inani- 
mate objects, other than insulators, became 
hot; an apple held on a rod close to the 
transmitter could lie baked, and sausages 
could be mysteriously cooked. 

Consideration of these matters led to the 
idea that, perhaps these waves could lie 
used for medical purposes, Diathermy has 
long been known; this consists of passing an 
electric current through a portion of the 
body, thereby warming its path. However, 
this method tends to create certain reactions, 
which limits its use to feeble current; and 
a high voltage can not be safely applied in 
this manner. 

In the case of a radio wave, however, 
only the natural electric forces of the body 
are set into agitation within it; and there- 
fore it is safe to put the patient into an 
area of great magnetic intensity — one in 
which, for instance, it would he uncomfort- 
able to wear a ring, because of the heating 
of the metal. 

A Generator for the Medical Laboratory 

In pursuance of this idea, such equipment 
has been produced and placed at the dis- 
posal of a Number of medical research work- 
ers. M'liat illustrated on the cover nf this 
magazine, and at the head of this page, was 
constructed by the General Fleet rie Go. for 
experimental purposes. It is not, as yet, 
generally available to tin* medical profes- 
sion ; though it may lie presumed that such 
treat merit will in a few years he standard 
in specific eases. It requires, however, 
highly-skilled operators; since it is, in fact, 
a very powerful ultra-short- wave radio sta- 
tion, even though its use is confined to a 
single room, 

M'he heart of the oscillating circuit, which 
works between 22 and Mb meters (ten to 
fourteen million kilocycles) is found in two 
."ii)0-watt vacuum tubes, of a special type 
known as the Mliis is a screen- 

grid pliotron: the electrodes are brought out 
to separate stems to reduce internal capaci- 



ties. The filament is thoriated tungsten in 
a double spiral; the plate has six wings for 
the dissipation of heat. The screen-grid has 
two external leads. Mile electrical supply is 
obained from two hot-cathode, half-wave 
mercury-vapor rectifiers, which are fed from 
tin* 7,000-volt secondary of a trails former, 
and apply tfOOO volts to the plate of each 
oscillator. M'he power transformer's pri- 
mary is provided with an auto-transformer 
winding to insure constant input. 

The output of the oscillator is fed into 
a condenser of small capacity, though large 
proportions, in the field of which the pa- 
tient is placed. Mile plates, on which the 
.M,00()-volt alternating output of the oscil- 
lator is impressed, are of i^-incli aluminum, 
28 x 18 inches each; and each is covered 
with hard- rubber plates, i/^-ineh thick, to 
insulate them against a conductive short 
circuit, or arcing, should any person ap- 
proach them too nearly. 

It is well-known, if not too generally ap- 
preciated, that a condenser is essentially, 
not the plates, but the insulating material 
between the plates. M'he plates an* merely 
the flattened ends of leads to give a con- 
ductive contact to the surface of the in- 
sulator or dielectric. Mlie charge of the 
condenser is kept in the dielectric, as demon- 
strated nearly two hundred years ago by 
Franklin; the value of tin* charge which it 
will receive — that is to say, the capacity — 
is determined by the amount of electricity 
which the dielectric will absorb and restore 
to the circuit. 

For instance, the lowest capacity is found 
when only dry, motionless air separates the 
plates. Min* electrons, forced by the charge 
away from the plates, penetrate no further 
into tin 1 air than into vacuum; except as a 
few of them are taken up and carried hv 
molecules of air. If, on the other hand, 
oil or glass separates the plates, a great 
many more electrons can be forced into the 
insulator; and the capacity of the condenser 
(Continue*} on put/e 197) 
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Eliminating Interference in Airplane Radio 



How the difficult problem of waking plane -to-ground conversation 
reliable was solved by engineers 

By ROBKRT H. I RHHMAN 




T H F, keynote of effective rad in- tele- 
phone cmminmicat ion lielween planes 
in flight ami ground stations is the 
proper silencing (electrically ) of the 
ignition, engine, and moving metal parts in 
the airplane, as the Cnimminieat ion engi- 
neers discovered when they set nlmut to 
develop an aircraft radio-phone installation 
for the San 1 raneiseo-( )aklaml ( hie ago and 
San I )iego-Se,itt Ic nia il-passniger airways 
operated by the Hoeing companies. 

Proper shielding- and bonding of the air- 
plane presents the greatest difficulty in the 
installation of the equipment so that effec- 
tive operation is possible. Because of the 
necessarily low powers of the transmitters 
on tin* ground, the receivers on the plane 
must he unusually sensitive to ohtnin reli- 
able communication. I‘hc gain of Hie r< 
ceivers must be of the order of 120 decibels: 
and therefore the interference problem is 
indeed serious by reason of the enormous 
gain. 

Il was found that the ignition system had 
to be covered with metal to lower disturb- 



ances to a point whine they no longer inter- 
fered with llic reception of voice signals. 
Standard shielding equipment cither did not 
shield at the and H bi-kilocycle fre- 
quencies and Jta.fi meters) employed, 

or it did not havi the necessary durability 
to stand jup under the many hours of flight 
required from the air mail pi ncs. There- 
fore il was necessary to evolve a Ian ness 
which would eliminate effectively the inter- 
ference from the ignition system. 

Considering that high voltages (of the 



order of 15 to IS kilovolts) are employed, 
the problem id’ shielding the spark pines 
was difficult. After many weeks of experi- 
ment, a shielding was developed that would 
stand up mechanically, though light in 
weight, and would in no way affect flit 
operation of the engine. The ping itself 
represents hut a slight change from the 
regular spark plug commonly used by air 
transport operators; the difference is in 
the design of the jamb nut which holds the 
on [Hitfe 197) 



t tht tiii hf, the * i«#e ;/ a mail • 
pass eiificr plane, showiua the small 
•I >>r he side the second compartment , 
thronph which the station operator 
tunes the s,t before a fliiiht is Com • 
meucetl. Directly behind this rises 
a stream lined dural antenna mast. 
Kdtr.v. a view of the compartment 
showna the receiver and transmitter, 
with their shielded cabliea. (Photos 
courtesy liming System.) 
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The World's Largest Loud Speaker , and Other Late Devices 




Fig. A (top) 

The giant loud speaker, or '* RiesrnblatthaZrr,” 
hoisted to a mast on the top of a research 
laboratory at Sic mensstadt , in the suburbs of 
Berlin {Germany) from whence it was heard 
all over the city. 



Fig. B (below) 

A closer viczv of the giant speaker, here 
shozvn with a baffle to bring out the lower 
notes and make the sound more directional. 
The coils of the unit may be seen clearly ; 
they arc like the leads of a power station, 
rather than of an ordinary public-address 
system. 



The big reproducer at the left has been heard 
over a radius of some twenty kilometers, or 
thirteen miles, Teople on the streets , hearing 
radio from tin invisible source, were greatly 
surprised and unable to imagine the cause of 
the strange music and speech. (Photos Sie- 
mens & IlaUkc Company) 



Fig. G (below) 

Here is a bolt of artificial lightning, at close 
range. The big truck in the background car- 
ries an assembly <if very high-voltage con- 
densers, from It ieh if million- volt potential 

was suddenly released into a fine wire, the 
disruption of which causal the flash shown 
here. Messrs. If . G. Roman and /. J. Tor ok . 
transmission engineers, are here playing the 
role of Jupiter Tonaus. 



Fig. F (bottom right) 

Here zee have * Rastus playing the role of the 
junior II illtelm Tell, He has a rii//i«*r strained 
air: and the shot will bring him to his feet 
with an exclamation of dismay. However, the 
shot will be made, not with the arrow itself, 
but with a beam of light. (Photos Westing- 
house Electric & Mfg. Co.) 



Fig. E (bottom left) 



Mr. ’Rastus Robot, the most lifelike of 
mechanical men, conducting a conversation 
with S. M. Kintner, assistant vice-president of 
the It rstinghou sc Co,, Mr, Robot needs some 
prompting, it is true; that is given by the 
flashlight in his interlocutor's right hand, 
which controls the ** sound -on -film ” conversa- 
tion previously rehearsed* 
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FOR a blast of that (trend horn, 
( >n Fonta r;« hi;i ii echoes home, 
'Hint to King Charles did come, 
When Roland lira \ «• olid Olivier, 
And every ] »a hi « I i n mid peer, 

Oil Ihmeesvalles died!" 



So Sir Walter Scott turned into modern 
verse one of the tallest tales of the Age of 
( lii\ airy — a period, he it known, when men 
were men and the telling of tales was the 
oiil\ sk\ scraping industry. 

Fount Roland and tin* rear guard of tlie 
Frankish army, so runs the epic, wi re am- 
hushed in the pass of Ronccsvalles, in the 
Pyrenees mountains, some time in the latter 
eighth century. Poland was (‘ailed upon to 
blow his horn "Olifant,** a mammoth thin# 
of iwiry and #old, to hrin# t < i their aid the 
main body of the army under the eonmiaiid 
of Kin# Fliarles the (Ireat (( ‘harlema#ne). 
lie refused, however, until he found his 
siiiall detaelniieiit destroyed, and himself 
nu rt idly wounded. Then, seizing Olifant, 
with his last breath he blew such a blast 
that tin* horn Was shattered; birds around 
fell dead out of the air; and Charlemagne, 
thirty miles away, heard the sound and 
turned hark. 

For ten centuries this 1 hinyanesijiie legend 
has remained as an example of what the 
unrestrained and pict uresqite imagination 
can do. We ina\ not call it science fiction, 
for it contained no science; yet, today, the 
wild imagination of tin* author of Lit (7in»- 
* 0.1 /{olontl lias been overtaken by science. 

The illnst rations on this pa#e show the 
details of tlie most powerful Kind speaker 
\ i* 1 . const meted ; the proportions of which 
may he seen from Fi#s. A and B, oil the 




Fig. c 



Suspended in the frame of the speaker arc the 
field coils ; throunh them we see the eorr minted 
diaphragm, which is made in f<nt e feet ions, to 
swing back and forth . 



preceding 1 page, which were taken near Ber- 
lin; where this speaker, mounted upon a 
factory tower, amazed the people of 1 1 it! 
(icnnan metropolis, miles away, by sudden 
and powerful radio reproduction in their 
mid>t from an unknown source. 




he. fjt'e tie v-x/ 



KARL II* ST RAI)IO-RF.CORI)IN(» 

122 1 Wall Street, 
I .os Angeles, California. 
Mr. Hugo Gcmshack, 
fiifitor. R.vuio-Ch ait, 

!Mi Park Place, 

New York, X. Y. 

Dear Mr. (Jernsback: — 

Have just read with iimeli interest 
Mr. WashburncVs article on “Dome 
Recording of Radio Programs and 
Speech M in the December issue of 
R ahio-Ck.vkt. The statement is there 
made that Charles K. Apgar, (ailed 
the “pioneer horn (‘-recorder,** recorded 
his first radio transmission press in 
October, 1913. 

In tin* cause of historical accuracy 
it may he interesting to your readers 
to know that in the summer of 1912, 
at the Palo Alto laboratory of the 
Federal Telegraph Company, in con- 
junct ion w ith the late Charles V. 1 .og- 
wood, I recorded press telegraph mes- 
sages regularly from San Francisco, 
using a two-stage audion amplifier 
and Poulsen lelegraphonr. 

(Ctnifiinu-if it a ftiUje 189 ) 



The sound of this (iargaiitunn reproducer 
can he heard over fifteen miles, and we may 
imagine that, if a suitably huge exponential 
horn were created for if. it might carry even 
further. Furthermore, the purity of the re- 
production and its freedom from metallic 
resonance is said to lie unprecedented. 

The instrument is of a pattern which the 
linkers- the Siemens & Hnlskc Co. — call 
“ Blatthaller," indicating a reproducer whose 
diaphragm is a leaf or sheet of metal. It 
is of the elect rodynamie type, the field hav- 
ing an intensity of 22.0(H) gausses; and the 
'oire coils are attached to diaphragms which 
are corrugated to insure their vibration as 
a whole. The metal is aluminum, 1/Hi-ineli 
thick. 

Thi* speaker unit illustrated weighs more 
than live hundred pounds. It is (jnadruple, 
having four individual diaphragms; since 
a larger diaphragm would he subject to 
vibration in sections. The voice coils of the 



units are of cables, rather than wires: since 
they must carry a current of 120 amperes. 
Two hundred watts of energy are put into 
tlie air by this speaker — a diousand times 
the power of an ordinary, room-size speaker. 
The piston action of the diaphragm reaches 
a stroke of an inch, and the vibration of 
tlie air can he felt more than fifty yards 
away: in fact, it is so tremendous that some 
of the operators around tlie reproducer 
were severely affected and made ill by tin- 
iest*. 

*‘.\ very active part will he taken by this 
novel salesman," the makers anticipate, *‘in 
the field of advertising." It is their plan 
to demonstrate its power to cover all Berlin 
from a balloon. We may conceive the im- 
plications in American terms: the city of 
New York has lately forbidden the opera- 
tion of outdoor loud speakers for commer- 
cial purposes; lint such a titanic horn, 
erected on the Palisades of New .lersev, 
could cover Manhattan with its voice, and 
Manhattan ■between elevated trains, rivet- 
ing, etc. -would have to listen. 

Mr. 'Rastus Robot 

During the electrical and radio exhibitions 
of the past season, t ht* increasing perfection 
of those mechanical servants, now popularly 
called “robots," has been the most spectacu- 
lar feature. ( )nc of the finest yet produced, 
for human appearance and versatility, i> 
“'Rastus,** who is illustrated oil the oppo- 
site page. He has the powers of speech, of 
using his hands, of rising and sitting 
although, to date, the complicated maneuv- 
ers of walking seem to have been a little 
too much for biped automatons. 

(Cont imtetl on potje 509 ) 




Fi*. D 

The rear view of the aiant sprakir, which shows 
the strenoth of its bracing, and the ','oice coils, 
which are attached t»/ the a In mi no m diaphragm. 
7 his is the lar4ic.\t of <i family of elect tody- 
tannic speakers working on the same principle* 
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New Radio Devices for Shop and Home 



In this department are reviewed commercial products of most recent interest. Manufacturers 
are requested to submit descriptions of forthcoming developments. 





SHORT- AND LONCi-WA VE 
It KO ADC AST RECEIVER 

W K have become so accustomed ti> tl<‘- 
script intis * i f home-built receivers. in- 
corporation in one cabinet apparatus dc- 
sipml to cnv cr wavelengths between 1*> and 
550 meters, for the reception ntf cxpcri- 
inental television signals and code niessajfcs. 
as well as broadcast programs, that we 
had heeoine almost hardtiird to the lark ot 
a manufaet ured receiver incorporating such 
a design. 

Now, however, we realize Irow attractive, 
convenient and efficient a job is possible in 
an electric set of Ibis nature made on a 
cnniiiicrcia] production basis t he “.Model 
820 ir made by Colin lb Kennedy Corp.; 
a pliant oni view of t lit* chassis is jrivcn in 
Eijf. 1». The short -wave tuner is at the 
upper left; lower left, the power pack; up- 
per rijrht, the lon*r-wa\e broadcast tuner. 
The upper left knob (on the side ot the 
cabinet) tunes the short-wave tuner; below 
that is the waveband switch. The front knob 
is a volimie-aml-repMieration control. The 
knob on the upper rijrht side of the cabinet 
is the rcjfiilar tuning control; below that is 
a volmne-and-sensitivity control: while on 

the front of the chassis is the olV-oii switch. 

The waveband switch on the short-wave 
chassis .selects the tuninjr ranges of 15-25, 
25-50, and 50-100 meters; the lonjr-wavc. 
etiassis tunes from I > t < » 550 meters. 'Kite 
power pack is designed for the use of a linc- 
vnltajre rcjfiilatnr tube. Including the ree- 
titier, there are eleven tubes, viz.; six '21s 
(srrccn-jrrid tubes) two 27 s. two Mas, one 
’Si). There is included in the design a dy- 
namic reproducer; and there are tip-jacks 
for a phonograph pick-up connection. 

Here is the explanation of the manner 
in which the short- and lonjr-wave units func- 
tion together. The incoming short-wave 
signal is amplified and detected at its own 
frequency : the detector's output modulates 
an oscillator of the “dvnatron” type, work- 



in jr continuously at a fixed wavelength ot 
about 195 meters. The modulated output ot 
the ilynatroii oscillator is fed to the broad- 
cast-wave tuner- now adjusted to the fixed 
wavelength of the oscillator, or about 195 
meters; and then amplified, etc., in the same 
manner as signals between 200 and 550 me- 
ters. This reception system, therefore, does 
uni utilize the snperheterotlv nc principle. 

IMPROVED 1)1 RE( T-COUPLED AUDIO 
AMPLIFIER 

C ON TIN l ED laboratory inv estijrat ion of 
the I .oftin -White direct-coupled audio 
amplifier lias unearthed numerous technical 
improvements of construction details. These 
have been incorporated in the new power 
amplilier pictured in Fijr. It is manu- 

factured in three models: the “201 M‘* is de- 
signed especially for public address work, 
and contains, in addition to the power am- 
plifier, a microphone transformer and ;i 
microphone current supply; tin* Model 
•“20 ID” has a scree n-jr rid detector and hen 
stajrcs of audio umplilicntinn, and will work 
well in conjunction with practically any 
radio-frequency timer; the third instrument, 
which is pictured in Fijr. A, lias the stand- 



ing. A 

One of the mo, Ids <>/ the popular Loft in - 1 VUitC 
direct con pled amplifier, 

ard tnhe arrangement- — a type ‘21 screen- 
jrrid tube feedinjr into a type *15 power 
output tube. This is 
the most popular 

model, because of its 
utility. 'Flic manufac- 
turers are quoted as 
follows, “This unit has 
a jrain of about 150. 
with practically a flat 
amplification cha rac- 

tcristic from 40 to 10,- 
uno cycles.*' The in- 

slrmnent is a prodnet 
of Sound Systems, Inc. 



Fig. B 

A cut-away dew of the 
sJonf and l.oin :«•(/,*.' set : 1 
short -:civ: e tuninn A //«*/» 
2, waveband selector; 3, 
reaeneration - volume; 4 . 
power pa, /,• ; 5, hoto-wove 
t ttner; ft. reprttdneer. The 
circuit ii Ptita .Sheet 3*>. 
on pane Uit of this is <uc. 




Fi(i. C 



./ special accessory for the kit of the Service 
Men, who is called upon to balance superhe- 
terodyne intermediate amplifiers 



“SUPREME** I F. OSCILLATOR COIL 

T O iucrca.se. in accordance with the de- 
mands of modern superheterodyne re- 
ceiver service, the adaptability of the well- 
known “Dinjrnnnictcr** (set analyzer), the 
Supreme Instruments (*orp., of (ireenwood. 
Miss., has designed Hie oscillator coil shown 
ill Kijr. C. for use at the frequencies most 
needed in making adjustments. The inter- 
mediate-frequency calibrations arc as fol- 
lows; 100, 1 72 r .. 175, l77 , / 4, and 180 kilo- 
cycles; with provisions for varyinjr these 
frequencies by means of a variable con- 
denser thus meeting the requirements for 
“flat-toppinjr" intermediates which have been 
prescribed by some set manufacturers. The 
new coil, nltlimijrh intcrchanjfeahlc with the 
component which is standard in the '‘Diajr- 
norneter," must be calibrated to the indi- 
vidual instrument. 

'The inductance is contained in a hardwood 
case tix*lK.\2 l in. thick, and is provided 
with connection protiirs. ('Flic method of 
‘■flat-toppiiijr* the resonant characteristic of 
the intermediate amplifier has been described 
in Data Sheet No. 29 | for the Uadioln 
“Sir* | in the November, 1900, issue of Uadio- 
( ‘n.v rr.) 



WESTON “MODEL 564** 
VOLT-OHM METER 

S ERVICE MEN lonir liave wanted more 
than merely an “ohinmcter** when pur- 
chasinjr an instrument to indicate aeeuratelv 
resistance values and continuity; sonic de- 
vice providing a convenient means of discon- 
necting that internal battery and connect inir 
just the meter inti* circuit. The “Model 5t»l** 
Volt-Oliimncter, made by tin* Weston Klec- 
(Cutifinuet? nil fHnfc 50*2) 
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Practical Hints to Radio Manufacturers 

By Radio Users and Service Men 



BETTER DISTANCE TUNING 

I N tin* receivers which have trimming con- 
densers, adjusted from tin* panel to 
sharpen timing for distance, more accurate 
logging would be permitted by tin* hm* of 
backstops for these “verniers/' This would 
enable them to be returned to a certain 
point, from which their setting could be 
determined. 

ClI AS. 11. ItCl.NIKK, 

RFC 2, Soint , / awe, I Hi no is. 



COLORED SCALES FOR 
TUNING DIALS 

M V surest ion to some radio manufac- 
turer is to make replacement drum- 
dial scales in different colors, such as green, 
urunjcC* liitie, pink, etc., or of several colors 
f tended together. 

Often, in A.C. models, Ihe pilot light is 
very bright ond hard on the eyes, because 
of the whiteness of the white scale. So, if 
some manufacturer would make these dif- 
ferent-colored scales, 1 think a good many 
set owners would appreciate this. The set 
owner could put this in himself without any 
trouble, and it would add to the appearance 
of the set. 

Kin ah N ki son. 

Jins 407, Jlnrlinifton, Wash, 
(It would seem that the same result might 
be obtained more conveniently and inex- 
pensively hv substituting a colored pilot- 
light bulb . — Edit of,) 



SCREEN BEHIND THE CONSOLE 

L ET tin* radio manufacturers revive the 
t custom of putting harks on console cabi- 
nets. This may In* done very inexpensively, 
am) without causing "barrel-tone," by using 
a cloth-cove red frame. It will not only keep 
prying and dusting bands out of places 

HINTS TO RADIO 
MANUFACTURERS 
Until further notice, each “What the 
Public Wants" suggestion published 
here will be paid for at the rate of 
$1.00; and their practical value, rather 
than their ingenuity or curiosity, will 
determine the selection, since this 
feature is intended to be of educational 
value to the radio industry. This 
means that we ask ideas from our 
readers, not for new inventions, but 
for simple details, often very small 
ones, which make all the difference 
between convenience and inconveni- 
ence, satisfaction and dissatisfaction, 
on the part of the radio set owner and 
the radio Service Man, 

when* they often do harm; but it will also 
satisfy the sense of fitness of a great many 
customers. 

I have lost several sales because women — * 
in particular — fancy that a cabinet without 
a back looks cheap. 

>1 no. Hn. 1 >i; lb: vivn.vMiN 
•115 X**rth Wth Street. M nskmtee, OUa. 



USE TWO RECTIFIERS IN 
LARGE SETS 

S INCE the Tuulti-tnhe superheterodyne i> 
here, and the rectifier tube is being 
taxed more and more in modern sets, why 
not provide a suitable margin of safety by 
incorporating tiro ‘SO-type tubes in parallel, 
ill place of the single tube whose margin 
of output i" being taxed more and more? 
This would be an excellent measure for 
maimfaeturers of the larger sets, anil pro- 
long the lives of the tubes with more satis- 
factory performance. 

Frank I)e Marco, 

0.4 Do A* Street, Yonkers, X. >\ 



PROVISION FOR LONGER RECORDS 

M ANY users of radio feel that the pres- 
ent home- recording systems art* inade- 
i|iiate: to the extent, at least, that t lie play- 
ing time of the small records is exceedingly 
short. If these records were 12 inches in 
diameter, the playing time would still be 
only six minutes. Every one knows the dis- 
satisfaction im i vc caused bv the need of 
changing records in the middle of an aria 
or a symphony. 

1 would suggest that the solution is to 
record at 44 1 /4 revolutions per minute 
{standard s/ned for the discs used xcith 
talking /iirt on .«), instead of 78 r.p.m. as at 
present. This would entail the use of mo- 
tors geared to this speed; hut, under pres- 
ent conditions, it would he desirable to have 
{Continued on pmje 50 f) 



Values of Filament-Ballast Resistors 



T ill*' question* “What resistance is needed, 
in series with a tube's filament, to reduce 
to the proper operating value the voltage 
supplied by a battery or transformer:" is 
very frequently asked; notwithstanding that 
every radio worker is supposed to know 
Ohm's Law jn the form 

H = E/I 

— that is, the resistance in ohms equals the 
voltage divided by the current in amperes. 
That question is now being asked in connec- 
tion with the problem of using the new two- 
volt tubes in an ordinary receiver. 

The Bible given below may make it a hit 
easier to visualize the needs of the different 
tubes; the voltage drop required need he 
multiplied only by the figure in the lad col- 
umn, for any given tv pc of tube. 

I'm* instance, if a *:m-lype, 2-vop tube is 
to be operated from a li-vojt batten, four 
volts must he dropped in the resistor. Since 
4x1 ti.fi? is 00.08, tin* answer is t»f » 2/4 oluns; 
and this may he cheeked by the fact that 
this figure is just twice tin* resist mice of 
the tube's filament, in which 2 volts are 
dropped. 

In connection with this, it may he said 
that the makers of the new tubes recom- 
mend that the operating voltage he held as 
closely as possible to the exact rating of 
2 volts; preferably by the use of a meter. 
It will he remembered that the voltage of 



a battery varies with the condition of 
charge; and therefore a fixed ballast re- 
sistor is not desirable in the filament cir- 
cuit, except in series with a hand- or auto- 
matically-adjusted (Amperite) rheostat. The 
maximum value of the resistance thus avail- 
able should he slightly above the theoretical 
figure worked out from the table; that of 
Ihe \mperite, which varies with the current, 
should he taken at the normal rating for 
tube current and voltage drop. 





Filament Characteristics 












Ohms 


Type of 
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Volts 


Amps. 


Ohms 
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‘80 


5.0 


2.000 


2.50 


0.50 


*27 * 1> 1 


2.5 


1,750 
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0.57 


'15 
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] .5i ro 


1.07 


n.07 
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1.250 
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*20 
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1.44 


0.05 
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'12 1.1 


0.250 


4. to 


1.00 


*o| A, *7 


IA, ‘12A, 


'on \. 'to* 








5.(1 


0.2511 


2( 1.00 


4.00 
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o.l 02 
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7.58 
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2.0 


o.i :n» 


15.48 


7.00 




:i.:i 


0.004 


52.38 


15.87 


*4o, ':I2 


2.o 


0.000 




10.07 


* The 


ohsoleti 


'01s, '12s, 


'71s, etc. 


(v\ it It- 



out tin* A) drew 0.500-amperr, and had 
half the resistance. 



(It i> posable also that, in a set which 
has been carefully balanced for the old dry- 
cell tubes, the different eha raeteristies of 
the 2-volt tubes may cause instability: and 
there may he trouble when a regenerative 
unit is of the fixed type. In such ease, an 
expedient might bt tile use of a good vari- 
b|e high resistor [0-10,000, or even 50,000 
ohms] in series with the detector “It—*' 
po>t and the detector tap on the batterv, 
and hv -passed by a suitable condenser, of, 
say, 1-riif. value.) 

In the use of tin* table, it will he remem- 
bered that any number of similar tubes in 
series draw no more current than a single 
tube: but tubes in fturallel draw current in 
proportion to their numbers. Consequently, 
it is necessary, in the latter ease, to divide 
the resistance hv the same figure with which 
v\r multiply the current, in order to get 
the same voltage drop. So one '01 A, in 
series with a 0-volt source, requires 4 ohms 
to drop the current from 0 to 5 volts; hut 
two 'oi As, in parallel, require only a 2-ohm 
resistor: tour *oi As, 1 ohm, and so forth. 

Similarly, when grid bias is to be obtained 
by tapping a filament circuit, the value of 
the resistor required is easily determined. 
A screen-grid (‘22- type) tube operated from 
a 0- volt battery with 1.5-volt grid bias re- 
quires 11. *1# ohms between the grid return 
(Citation* d on \uuje 504) 
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Tone Controls in Commercial Radio Sets 

And methods , old and new , of applying this convenience to 

other models ( Part II) 



I N the .Tn n uarv issue of Haihu-C’h.ut, 
the subject of tone control, ns it is 
applied in manufactured receivers, was 
discussed with some illustrations. 

Hcfore continuing the description of other 
representative methods of tone control 
(and, therefore, disproportionate volume con- 
trol), it is well to glance at the methods 
used by manufacturers to alter in more or 
less permanent manner, a standard audio 
amplifier for the purpose of obtaining more 
pleasing reproduet ion. 

\ particularly interesting example for 
our discussion is found in the Stromberg- 
Carlson ‘Model receiver. Here (Fig. 

II) we find two filter networks, A and IT; 
and, for the purpose of illustrating our 
point, we have shown the connections when 
a certain make of filtered magnetic repro- 
ducer is connected to the out put of the 
amplifier for some special reason. The 
filter built into this reproducer is shown at 
C. It should be obvious that increasing the 
values of any of the by-pass condensers in 



By R. D. WASHBURNE 

the filters A, 15 or C will modify the audio 
output quality; and this change may he 
made gradual by inserting a variable re- 
sistance in one lead of the condenser. 

In some makes of sets, the tube elements 
are shunted hy capacities. An instance of 
this is the A.(\ Dayton “Model XF-BO” re- 
ceiver, a portion of the audio circuit of 
which is shown in Fig. 12. Hy putting an 
off-on switch at X, control may be obtained. 

In certain other receivers, tin* audio trans- 
formers art* by-passed at the high-potential 
ends, as shown at C in Fig. IB. 

A standard IFF. filter circuit, which has 
some affect on audio reproduction, is shown 
in Fig. 14, which illustrates part of the 
Atwater Kent “55.” In some Amrml sets, 
the IFF. choke is replaced hv a 1,000-ohm 
resistor, as shown dotted. 

In Fig. 14, rather large values of by-pass 
capacity are used for ('1 and C2; thus 
exercising considerable control over the 
higher audio frequencies, iu addition to by- 
passing the IFF. currents. In Fig. 15, which 




Fi< 7. 19, All-American Mohawk "No. 90”; Fig. 20, Silver-Mar shall "Model 720”; Fig. 21, Bremer • 
Tully '’7-70” and "'7-71 " ; Fig . 22, new RCA superheterodynes ; Fig . 23, Silver- M ar shall “34-,4" 
and “35 -A"; Fig. 24, Kennedy "Model 26”; Fig. 25. ti representative commercial circuit; Fig . 26, 
t, Jackson-Bc1l” midget sets; Fig. 27. Grebe "Su pcr-Synehrophase Type AHA"; Fig. 28, Rcmlcr 
g * Midget receiver” ; Fig. 29. Bosch “Models 58” and “59” radio sets . Note particularly the RCA 
circuit, Fig. 22, which is perhaps the best yet developed. In Fig. 23, a tapered variable resistor 

for tone control is utilised. 




These diagrams shozv h.ved tone-modifying de- 
vices, used in commercial sets as listed in the 
text. External methods of manual tone- 
control might be added. 

shows the detector plate circuit of the Ma- 
jestic “Model I BO- A,” a “super- screen-grid” 
receiver, these capacities have been great h 
reduced in value; and the audio control has 
been centralized in an audio filter circuit 
composed of It and CB. Making It adjust- 
able, and CB a little larger in valm*, w mid 
result in adjustable tone control. 

Switch-Operated Tone Controls 
The “Story & Chirk” and the ‘‘Clarion, 
Jr.” midget sets have a capacity in shunt 
with the grids of the output tubes, as shown 
in Fig. Id. A switch puts the condenser in 
circuit, when desired. 

Another switch-operated tone control is 
shown in Fig. 17, illustrating the connec- 
tions in the All-American Mohawk “I.vric, 
Model !).” Condenser C is the IFF. by- 
pass unit; and condenser Cl is the audio 
by-pass, or tone-control condenser. 

Two condensers in series, shunted across 
the output transformer primary, will change 
the timbre of the reproduction. In the 
“Model II” Mohawk receiver, illustrated in 
Fig. 18, this idea is Incorporated, a control 
switch being used. (In the No. 90 chassis, 
shown in part in Fig. 15), the (‘ondcfiser was 
Connected in the grid circuit; a switch at 
X would control this unit. Condensers in 
this position are sometimes used to prevent 
push-pull circuit oscillation.) 
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Silver-Marshall, in their ‘*7*20- A,(7’ re- 
ceiver, connected a switch in series with the 
by-pass condenser across the detector's plate 
coupling resistor, as shown in Fig. 2d. 

In the Brcmcr-Tully “7-7D, and 7-71,” a 
novel tone switch circuit was incorporated 
in the manner shown in Fig. 21. 

Smoothly- Variable Tone Controls 

Perhaps the most satisfactory tone-control, 
so far incorporated in commercial receiv- 
ers, is that used in the new ltadiola, West- 
iuglioiisc, (iraybar, and (ieueral Kleetrie su- 
perheterodynes, This unit, which is illus- 
trated in Fig. 22, comprises components 1„ 
It ami IT, The advantage of the circuit 
is that either the laws or the highs may he 
made predominant. 

A fixed condenser and ;• variable resistor 
are the most widely used form of tone con- 
trol. Mih*1i can lie said in favor of other 
systems, lnit it is interesting to observe the 
choice of the majority of engineers. 

In Fig. 2*1 are shown t lie connections of 
a tapered variable resistor and a fixed con- 
denser, as used in tlie Silver-Marshall 
“Models Jit- A and 35-A” receivers. The 
Kennedy “Model 2<> M illustrated in Fig, 24 
has a detector-plate circuit connection in 
the t rniisformcr-euupled job, while Fiji. 2 a 
shows the constants recommended by manu- 
facture for use in a resistance-capacity 
coupled circuit. The Jnckson-Bcll “Midget 
(12,” and the “(i3 and fit” sets use the values 
indicated in Fig. 2(> in the power-tube plate 
circuit. 

For the (5 relic “Super Synchrophnse Type 
Mi l” the values and detector plate circuit 
connections are given in l*'ifr- 27; and the 
power tube's plate-circuit arrangement in 
I la* Itcmler “Model 14” (midget) is Fig. 28. 
Hie power-tube grid circuit connections in 
the Bosch “Model r»8 and 5?>” receivers are 
shown in l'ig, 2!). In the Fnda “40” the 
values are ijuite different (Fig, J|0) ; while 
Fig. 31 is a detail of the General Motors 
“Model A” chassis. 




Three commercial tone controls: observe in the 
ftneest the position of the switch, halving the 
plate voltage on each condenser, as well as the 
effective capacity of the pain 





2 i*F 






<1 




REGULAR 

S' MAGNETIC 
reproducer. 



F1G.3€T 



Top, two chassis connections: right, ‘ , Gcn-U'in ,, adapter, connecting in grid circuit of power 
tubes, sectniil row (33) I nsuline "Tan'otone" used in plate circuit; (34 and 35) applicable mr//e 
ods to receivers. Tig. 36: (, f) addition of an external reproducer to supplement built-in unit ; 
(B) means of balancing reproducers of complementary characteristics ; (O switching system 
giving connections as at (D) ; (£) method of obtaining tone variation thereby. 



Tone-Control Adapters 

It is interesting to note that the “Gen- 
Win” tone-control adapter, recently put on 
the market, uses t lie fixed-condenser and 
variable resistor idea; its circuit is Fig. JI2. 
Two t-holc discs are provided fur connect- 
ing the unit (wliieh is placed at any con- 
venient point outside the set) to the grid 
prongs of the power tubes; other connec- 
tions may lie tried, however. Where tin* 
output ret pi ires only one tube, VI, the re- 
maining lead may be grounded as shown in 
dotted lines. 

The connections for the “Va riot one,” an- 
other output stage tone-control adapter, in- 
tended for ghtfe-rirrnif use, are diagrammed 
in Fig. 33. 

The new (Tarostat adapter, designed to 
connect to the grids of the power tidies, is 
of the type comprising a fixed condenser 
and a series variable resistor. The resistor 
is of the tapered type. Although this unit 
was first produced in table type, it is now 
available also in compact form for mount- 
ing behind a panel, on which its control 
knob appears. The fixed condenser is a 
.(M)(l-m f. unit, and the resistor has a value 
from zero to 1 megohm. 

Several years ago, Mr. Clyde J, Fitch sug- 
gested to the writer the method of connec- 
tion shown in Fig. 31*. While primarily in- 
tended as a volume control, it acts also as 
a tone control; since the low notes are re- 
tained at low volumes, and the high notes 
are reduced without the use of a by-pass 
condenser. It is observed that one or two 
mamifaeturers have adopted this idea. 



Another interesting manner of modifying 
audio quality is to vary the reactance by- 
passing a ]>ower tube’s grid-bias resistor. 
A convenient way of doing this is by means 
of a variable resistor in series with the by- 
pass condenser, as shown in Fig. 35. 

Use of Two Reproducers 

In Fig. 3(>, at A, a magnetic reproducer 
is connected to the primary of the out- 
put transformer coupling into a dynamic 
reproducer. An improvement in quality 
may be obtained by connecting fixed con- 
densers, about 2- to 1-inf., at points X. The 
resistor It may be panel-mounted, or located 
elsewhere. 

If set manufacturers only would install 
tip-jacks (such as JI and ,12) in their chas- 
ses, how much more convenient it would 
he to connect an external reproducer! The 

{Continued on page 500) 




The fixed tone filter of the St romberg -Carl son 
'*654 the quality wniv varied by the use 
of a resistor control. 
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Modernizing the “Sareent-Rayment 710 ** 

-1 method of converting one of the best types of battery sets to full 

electric operation 



O F many battery-operated .screen-grid 
receivers, brought nut in l!*2tf and 
1H2!*, tin* Sa rgrnt-Ua\ innit (Silver- 
Mu r>ti«i II ) was one of the most 
popular receivers ever released in kit form. 
Many long-distance records wen* established 
with this receiver, which has only one dis- 
ud\ a nt age — it is battery operated. It is 
true that the “W current, in most eases, is 
furnished hy u power unit; but there is a 
storage battery to bother with, which is un- 
desirable, to say the least. 

The purpose of this article is to describe 
bow this model (the “No. 710’*) may be 
changed to full A -l*. operation, and its al- 
ready good qualities improved without a 
large investment for additional parts. The 
owner may think the original receiver is 
still good; hut he has an agreeable surprise 
coining, if the circuit is changed as indi- 
cated. A station can be received at almost 
every point on the dial, at low ami high 
frequencies, and stations at the low-fre- 
quency end of the hand will come in much 
better than before. Selectivity is much im- 
proved at the high-frequency end; a result 
due in large measure to the hand-pass stage 
and the additional tube. 



By F. L. SPRAYBERRY* 

Triple-Unit Construction 

As remodeled, the cabinet houses only the 
tuner proper; the power supply and am- 
plifier are separate units. Five ‘2+ screen- 
grid tubes arc used, one more than in the 
original model; and an additional timing 
condenser is employed, making a total of 
six operated from one control. Much tun- 
ing com tenser has connected across it a 
midget variable condenser for fine timing. 
The new power supply is double; one unit 
for the R.F. ami detector stages, while the 
“S.M. 075” has been rearranged to include 
a power amplifier circuit. With less cur- 
rent drain in the new arrangement, a higher 
plate voltage is available for the operation 
of the type ‘50 power tube. The plate po- 
tential for this tube is slightly under 125 
volts, in the original it was about 350 volts. 

The band-selector stage prevents the eross- 
inodiilation that is present in so many screen- 
grid receivers. Inductive coupling* was first 
tried in this stage; but the capacitive method 
was chosen after considerable experi- 
menting. 

A list of the parts that are utilized in the 
const ruction of the receiver, power supple 



ami amplifier will be found at the end of 
this article. The additional parts which 
must lie obtained are marked by asterisks. 

Assuming that we are ready to begin 
const ruet inn, the first operation is to tear 
down the old set, by removing all wiring, 
li.F. coils, sockets, volume control, audio 
parts, and by-pass condensers. 

Rearrangement of the Parts 

An “S.M. 320 R" variable condenser (C5) 
is then mounted in the seventh compart- 
ment (Fig. 1, reading from left to right) 
and an 3 Ml" midget condenser (Cll) 

is mounted under this, as in the other com- 
partments. A Ilammartuml flexible coupler 
is used to couple the sixth condenser shaft 
to the fifth. 

A new 10,000-ohm potentiometer is used 
as a volume control; this is mounted at the 
left end of the cabinet, near enough to the 
rear to clear tin* first tuning condenser. It. 
should be t hnmiufhhj insulated from the 
aluminum cabinet* 

The old tuning coils are discarded and 
replaced hy new S.M. coils, which match 
the plate impedance of the *2Fs. AH coils 
art* mounted with tin* openings toward the 




s'chcmatic circuit of the v d: er- )lar m <haU "Sa rucnt-Raymcnt Model 710” receiver, and the Sdver-Marshall “Mode! S.M. 675*' po:vrr amplifier,, after 

brio $ revamped in accordance ;cith the latest principles of set design. A type ‘50 pou’er amplifier has bent incorporated in the layout , the '22s (battery- 

type screen-grid tubes) have hern replaced by the A.C.‘2As: and a screen-grid detector is nose part of the circuit. These improvements make the set 

** all -elect rie" ; and the consequent increase of "pep" necessitates the use of a good band-selector ( L , LI, C, and Cl the diagram'} ahead of the 

first R.F . tube. 



* Radio Service Consultant, .Yunona/ Radio Institute. 
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tube sockets, and should be located half- 
way between the tuning condensers and 
tube sockets. You wilt find lugs at the 
ends of the coils; bend these down until 
they touch the chassis, then secure them 
by means of screws and nuts. An “S.M. 
12V* coil is used in the first compartment, 
an “S.M. 1*2*2” in the second and ”S.M. 
1*2 IV’ in the third, fifth, sixth and seventh 
compartments. Five-prong tube sockets are 
mounted in the second, third, fifth, sixth 
and seventh compartments. 

When wiring the grid returns of the K.F. 
and detector stages, do not allow the chassis 
to form a part of the high-frequency current 
path. Instead, connect a wire from the 
F*2 terminal of each coil to the rotor ter- 
minals of its main tuning condenser and 
its midget condenser; continue this connec- 
tion to the point where the cathode of the 
tube is grounded. Then ground F*2 of the 
coil and make another ground connection 
from the rotor terminals of the tuning and 
midget condensers. The writer did not use 
the old 0.25-mf. by-pass condensers as they 
tested “leaky”; instead of these, 0.1-nif. 
condensers were installed. The K.F. choke 
coils may Jie mounted beneath the chassis 
as before; it is not necessary that they be 
placed in any particular position, as their 
magnetic fields do not interfere. 

The two phone tip-jacks are left in the 
assembly; point G is connected to one of 
these while the other is grounded. An or- 
dinary phone cord connects G and C of the 
receiver to G and C of the amplifier. 

Power Supply and Amplifier 

Transformer T is an “S.M. 335C" power 
transformer; the 2.5-volt secondaries are 
used to feed the filaments of all tubes in 
the tuner except the ’80, which is fed from 
the 5-volt secondary. The other secondaries 
are left unconnected. A low- and a high-am- 
perage secondary are provided on the trans- 
former. Connect the filaments of the first 
two tubes to the low-amperage secondnrv 
S*2; connect the other three tubes and the 
dial light to the high-amperage secondary 
S3. 

Inasmuch as the power unit is separate 
from the receiver, it will he absolutely 
necessary to use very heavy wire (No. It or 
larger) for the connection between the re- 
ceiver and power unit. If small wire is 
used, the applied filament voltage will he 
very low at the tube sockets, because of the 
resistance of the wire. 

Choke Ch. is a standard H.C.A. choke 
unit, of the type used in Hadiolas “17,” “18,” 
*33’ and “51.” CH is a nubilier 11-mf. 
condenser block; the first capacity is 2-mf.; 
the second 2, and the third 5. ‘ The two 
condensers across the voltage divider are 
0.5-mf. each. 

The audio power unit utilizes most of the 
original equipment found in the “S.M. 575” 







Fig. 2 

The " before chanflinfl” circuit of the 
old "Sa rtjcnt-Raymcnt 710 '* receiver 
( above ) and the Model '‘S.M, 675 ” 
power amplifier (left ) often used with 
it. Since the '’ 710 ” chassis :eas dc- 
si nned for battery service, many of 
them will be found still operating 7cith 
*‘R“ batteries instead of a " B" climb 
nator as the plate supply: and with the 
usual storafic-battcry ‘M" supply . 



power unit; practically the only change that 
has been made is in the voltage divider. 
The actual placement of the parts must of 
course he rearranged as suggested schemat- 
ically. In addition to the regular equip- 
ment of the “575,” two sockets and two 
audio transformers T*2, T3. are mounted 
on a baseboard and connected as shown. 

Notice the “tone control” across the grid 
of the *50; it works very well and gives 
emphasis to high or low tones, depending on 
the adjustment of the variable resistor, TK. 
The circuit has been arranged to use either 
a dynamic or magnetic speaker; both may 
he used at the same time if desired. If it 
is desired to use only a magnetic, connect 
a jumper (dotted lead) across the two 
posts marked “Dynamic.” 

Adjusting Operating Voltages 

It is important to use adjustable resistors 
(VD, Vl)l, YI)*2» YD3, vi)4, \T)5) in the 
voltage divider of both power packs; lie- 
cause the exact resistance values cannot lie 
purchased as standard equipment. The 
writer used “Fleet rad” resistors which have 
sliders, making it possible to obtain the 
correct voltage by adjustment in conjunc- 
tion with the use of a voltmeter. 

The K.F. tubes should have a plate po- 
tential of 180 to 190 volts; the screen- 
grids, about 80 to 90 volts. With the vol- 
ume control turned all the way off, the 
screen-grid voltage will drop to zero amf 
the plate voltage will rise to about 220; 
so he sure to use filter condensers that will 
withstand this voltage. 

The plate voltage on the detector Y5, as 
measured with a set analyzer, will he some- 
where between 58 and 74; while the screen- 
grid voltage will he about 50. The plate 
voltage of the A.F. amplifier Y5 will he 
185, and a set analyzer will indicate a bias 
of only one volt, negative. 

When buying the screen-grid tidies get 
them matched as near as possible and try 
each of them in the detector socket to see 
which is the best detector. 

New Coil Data 

Silver-Marshall coils “121,” “122” and 
“124” are wound on forms having a diameter 
of 1.25 inches. Coil “1*21” is the antenna 
coupling coil, and is wound with 1*24 turns 
of No. 30 enameled wire for the secondary, 
and 45 turns of No. 35 double- silk-covered 
wire which is wound directly over the lower 
end of the secondary and separated from 
the secondary by a thin strip of celluloid. 

The primary winding for this coil is 
tapped at the 25th turn for a long-antenna 
connection. The 45 turns are used for a 
short-antenna connection. 

Coil “122” is wound on the same size 

form and is a secondary winding, having 

only 12 f turns of No. 30 enameled wire. 

Coil “12t” is wound on the same size 

form and has 120 turns of No. 30 enameled 
wire for the secondary, anil 13 turns of 
No. 35 douhle-si lk -covered wire for the 
primary. 

The primaries are wound on the lower 
ends of the secondary forms, and small 

pieces of celluloid separate the windings. 

After the coils have been wound they are 
placed in shielded cans with a 1-inch space 
between coil form and shield; there is 14- 
ineli space between the top of the coil form 
( Continued on ptuje 501) 
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A Short-Wave Push-Pull Receiver 

A novel circuit which will give short-wave craftsmen the oppor- 
tunity to exercise their ingenuity in construction 

By JAMES S. CEBIK 



W IIII.K no mil of short-wave re- 
vivers have been described in vari- 
ous magazines, the great majority 
are simply regcnerati\ e detectors, 
with or without a stage or two of screen- 
grid amplilicat ion ahead of them. Tlie 
writer tackled the proposition from a new 
ingle and, after very good results with push- 
pull transmitting circuits, he obtained very 
good results from a similar idea in the 
receiver. 

l.et ns consider the differences hit Ween 
the straight single-tnhe circuit and the push- 
pull circuit and see what are the advantages 
if the latter. 

In Fig. 1, tlu* various interelement capaci- 
ties of a single-tuhe circuit are indicated; 
we have a relatively high grid-fdainent ca- 
pacity, lowering the input impedance. This 
is of importance in determining the input 
energy and the signal voltage impressed on 
the tube's element. We may represent the 
tube's input impedance by a rapacity in 
series with a high resistance, which causes 
the absorption of signal energy in the tube. 

Benefits of Push-Pull 

In Fig. 2, we have the two push-pull tubes 
represented in circuit; their grid-iiln intuit 
rapacities art* now in series, thereby reduc- 
ing tlu* capacity present in the circuit to 
half that in a single-tube circuit. Also, 
since the grid-filament resistances art* in 
series, the resistance of the circuit is 
doubled, thus reducing the absorption from 
grid to filaments. 

This gives ns a greater internal input im- 
pedance, allows us to use more inductance 
at a gi\t*n frequency, and to maintain a 
much higher signal voltage across the ter- 
minals of the tuning condenser. 

\lso, we have in tlu* push-pull circuits 
increased inductance with which to couple 
the tickler, thus obtaining more stable oscil- 
lation over the fmpieney range. In the 
single-tube circuit, the capacity is so large 
that, at frequencies above 10,000 kilocycles 



(below about 10 meters) we cannot use 
enough inductance to give proper coupling 
between the grid and plate circuits for uni- 
form oscillation. Tlu* push-pull circuit o\er- 
eomes this disach outage. 



Construction of the Receber 
As the diagram (Fig. 3) indicates, a spe- 
cial tuning condenser (( 2): is required; this 
was made by cutting apart the stator sec- 
tion of a commercial instrument, to obtain 
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./ split-stalot condenser is obtained thus. 

two .stators with a common rotor. It must 
he borne in mind that these two capacities, 
thus formed, are in series: thereby reducing 
the effective capacity of the whole condenser 



to one quarter of the value with the remain- 
ing stator plafes in parallel. For instance, 
say a six-plate condenser covered a certain 
range with the single- 1 u be circuit; with a 
similar coil the double-stator condenser imisf 



have 12 plates in each section or 21 in all. 

.\ condenser of low capacity was used to 
broaden tin* tuning, with a ,0001-mf. midget 
(Cl) in parallel across tlu* roils to extend 
the range and decrease the number of roils 
required. Because of their economy and 
compactness, CY tube bases were used .is 
coil forms; they were wound according to 
the following table: 



Wave 
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Turns 
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Meters 


L2 


1.1 
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. C. (\, cn- 
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was Ni». 22 
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and tlu* 


two larger F 


1 windings. 


which were 


Nil. 32 


enameled. All windings 


lire in the 


same direction; the 


connections 



to the prongs are shown in Fig, 5. The 
tickler windings Ll must he adjusted to 
maintain oscillation uniformly over the whole 
range of the coil; if the receiver does not 
oscillate properly, turns must he added or 
removed until it does (and, sometimes, the 
connections of the grid winding must be 
reversed.) 

The antenna coupling coil 1.3 may Ik* al- 
most anything; the writer employed a four- 
turn coil which was adjustable to give the 
proper coupling for each of the different 
frequency-bands. The antenna condenser 
Ca is the usual capacity. 

The remainder of the construction may be 
grasped quickly from Figs, (i and 7, show- 
ing* the plan and rear view of the panel, A 
small sub-panel is mounted, with the aid of 
a pair of brass angles, on top of the tuning 
condenser C'2. This arrangement makes the 
control-grid leads very short, and the coils 
'cry easily accessible. 

Regeneration is controlled by the plate 
resist«»r method, the 10,000- 100,000-ohin re- 
sistor R2 being variable; a 1-mf. condenser 
(Coutiitutii on fHuje 505) 





■ It the left, the viitnal euenit nt the t-mium > ter, ; at iu)th frequencies, the grid-filament resistance 
and capacity cause losses. At the rinht. a similar representation of the push-pull circuit of 
Fiy. J; the scries capacities c'l <irr lowered iir value. 
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New Operating Ideas for Television 



Inventive and experimental suggestions for improving the quality , 

scope and utility of the art 



CRYSTAL DETECTOR IMPROVES 
TELEVISION IMAGE 

R \l)[(> experimenters, including the 
large family of "InterUcx" ami ‘*IVri- 
dync'* fans, who retain their fondness for 
the crystal rectifier, will lie interest cd in 
I he notes of an English television experi- 
menter, Mr. William .1. Richardson, who 
has communicated his finding to Tvlvi'hion 
( London), 




Fidelity is everythin*} in tete:ision work, for 

the eye is more critical than the car. The 
quality of the crystal is demonstrable. 

Iii view of the general belief that the 
tone quality obtained from the crystal is 
purer than with any other type of detector, 
after experimenting with the ‘'diode'* (two- 
clement detector— usually obtained by 
coupling the grid and plate of an ordinary 
t idle) Mr. Richardson decided to modify his 
circuit to the arrangement shown in the 
diagram ( 1 ‘ 1). '1’lie value of t‘2 is merely 
tentative, and should lx* varied until the 
optimum adjustment is reached. (British 
television is on the broadcast waves). The 
crystal I) is placed at the point of highest 
R.l*\ voltage in the tuned circuit: to inter- 
change it with would gi\c very inferior 
results. 

As all experimenters know, television is 
the severest test of any reproduct ion's fidel- 
ity, since it makes any distortion plainly ap- 
parent, however indistinguishable by the ear. 
The results were found to be more satisfac- 
tory than with any tube detector; the field 
of the image was clearer and the details very 
much sharper. 

It may be remarked that, since the de- 
tection iu the crystal depends on its one- 
way conductivity, its polarity is important. 
If it is turned end for end in the circuit, the 
television image will he converted from a 
positive into a negative, or vice versa: ac- 
cording to which half of the wave is rectified. 



X-RAY TKLKY1SION 
By Dr. Eugen Nesper 

I X spite of the great progress which X-ray 
technique has made in the last ten years, 
there are still deficiencies which physicists 
and medical men an* working to remove. 
One of these is found in the shadow image, 
on the fluorescent screen, for the clear pro- 
duction of which a strong exposure is re- 
quired; and this may not be desirable either 
for the patient or the operating personnel. 
In addition to this fault, it is possible to 
view the shadow from only a limited angle. 



An ingenious application of the principle 
of television to X-ray work has been de- 
vised by I kmvillier, and is illustrated in 
the accompanying diagram. In the X-ray 
tube, it is well known, the stream of elec- 
trons emitted at high velocities from the 
cathode strikes the target, or anticat bode; 
from which a cone of X-rays is emitted. 
In the arrangement shown (Fig. -) these 
rays arc intercepted by a Xipkow scan- 
ning disc; so that only a very narrow pencil 
of X-rays at one time is allowed to pass 
through 1 1 it* object (a band, for instance) 
which is exposed to them. The ray, more 
or less absorbed by the materia) through 
which it passes, falls into a photoelectric 
cell, which is connected in the normal way 
to an amplifier. In the output of tin* am- 
plifier is a large glow-lamp, which is placed 
behind a much larger scanning disc mounted 
on the same shaft as the first. The result 
is that a magnified image, in perfect syn- 
chronism with tin* X-ray scanning, is pro- 
duced in the viewing frame of the larger 



setups. The boles of the X-rny scanning 
disc are covered with black paper, which 
is transparent to the X-rays, but not to the 
visible light thrown oft* at the same time 
by the cathode-ray tube; and therefore elimi- 
nates tin* effect of the latter tin the photo- 
cell. The visibility of X-rays on a screen 
coated with barium-platinum cyanide is due 
to the fact that the latter substance fluor- 
esces (that is, throws out visible light) when 
it is exposed to X-rays; tin* latter never be- 
come visible. The photoelectric cell, ex- 
posed to X-rays, throws out electrons, just 
as when it is exposed to visible light; lienee 
the practicability of using it in this man- 
ner. — Editor.) 



BYPASSING A.F, IN TELEVISION 
By Paul L. Clark 

T ill*' width of the band, required for 
sending a 18-line television image, varies 
from 7b to ion kilocycles, depending upon 
tin* scanning speed. If this speed is such 




Fid. 2 

Continued observation of a pa- 
tient by X-rays is undesirable, foi 
both the subject of the study and 
his physician, el European re 
search -corker proposes t > o-er 
eorne this difficulty inflation sly 
by using the television set-up at 
the left . The pick-up, covered 
say with lead, is opaque to X-rays 
except at the scanning hide. In 
furious exposure , therefore, is 
avoided. 



disc. This method lends itself to the de- 
t died production of an image with d,000 
elemenlal points. However, it is difficult 
to set* why Dnuvillirr should cling to the 
scanning-disc, when the mirror-wheel, as 
used in the Karolus system, permits much 
liner detail and much larger reproduction 
of the image. This idea, however, prom- 
ises to he of lunch value in medical and 
physical research work . — Ahslrnet from 
l i nk. Her Cut . 

(Om* of the troubles in X-ray work is 
that, while these rays are of Hit* same nature 
as visible light, their wavelengths are so 
short that a molecule of matter interposed 
in their path does not affect them as it 
tines visible* light. While this gives X-rays 
their power of passing almost mi weakened 
through opn<|Uc substances, it makes it difli- 
cult to reflect them accurately, and prac- 
tically impossible to refract them. 

W hilt* X-rays are invisible, and cannot be 
felt, continued exposure to them destroys 
tin* cells of tin* body; it is therefore unde- 
sirable to apply them to a patient longer 
than is necessary for the specific purpose. 
'Hu* metallic scanning disc* in the illustra- 
tion keeps all but a slight pencil of the rays 
from the part of the body being scanned, 
and therein serves t lie same purpose as 
when televised subjects are scanned by a 
pencil of intense light; instead of being 
flooded with it, as in the earliest television 



that the change from a light to a dark ele 
mentary area of the scanned subject is 
made (causing a signal-impulse) in 1/50,000- 
[Cou tinned on pit ye o03) 




By breaking up the background, as shotvn 
above, lore sustained frequencies in television 
are prevented ; and audio frequencies, there- 
fore, can be imposed on the same carrier with- 
out interference . 
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The “Day-Lite-R” Receiver 

A- unit designed for the custom trade , to meet the eternal demand 
for “DX” reception with quality 



E VKHY custom builder has at one time 
or another encountered a livpercriti- 
eal customer who. no matter how 
expensiv e or elaborate the .set, has 
never been satisfied with any receiver; in- 
variably complaining of its lack of ability 
to penetrate through powerful locals in 



By PKTKR WINTHROP 

’The "1 >a-I .itc-H" timer chassis was designed 
for this specific purpose. 

the antenna primary is adjustable by a 
knoli on the panel, tuning its inductive re- 
lation to a circuit which is tuned by the 
first section of a live- gang condenser; vary- 
ing from zero to approximately in co- 



tubes), is accomplished by the use of the 
"Chronophase** svstem in each output cir- 
cuit, In this circuit, by combining a high 
shunt impedance with t lit- proper values of 
resistance and coupling capacity, a slight 
phase displacement between input and out- 
put circuit is established; thus avoiding 
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St hematic circuit of the tuner chits sis of the custom-built ** l^a-Lite-R " reedier. Tor m off stable performance it should be used with a power amplifier 
ui id . eh the volt a tie divider has a tvi v leu resistance (la the nchihborho**d of S.ilOO to 12.0fl0 ohms, ti>tal. and well b\ passed I and pitwer traits* 

former with particularly oaHhI ventilation. Type 27 tubes art' used ihnma}ii>ut and. for clarity, the filament circuit is not shown. One 2.5 -volt 

secoudai y will hiiht all the filaments, and may be cither grounded to the chassis or connected <i plus potential of 10 to 50 volts, in the usual manner* 



early evening or dav light for outside sig- 
nals; and very frequently comparing the re- 
sults from this standpoint with the "three- 
tnhri" he lmilt for hinisetf for twnity-five 
bucks son a* vears ago. 

Vow, however, it is entirely possible for 
the hard-pressed set builder to earn a hand- 
some profit, mid make the irate and dis- 
gruntled customer into a lifelong friend and 
booster, by the simple expedient of con- 
'd rue! ing and selling him a chassis designed 
for exactly those results lie so niueh desires. 



efficient of coupling. This timed circuit is, 
in turn, loosely coupled to another tuned 
circuit which supplies signal energy to the 
control-grid of the first screen-grid ampli- 
fier; the two tuned circuits composing a 
"band selector.*’ 

Shielding is more than ordinarily complete; 
and by-pass condensers correctly isolate the 
circuits. 

Stabilization of oscillatory effects, dm 1 to 
the inter-element capacity in the tidies 
(which is appreciable, even with screen-grid 



feed-back without a fleeting the amplifica- 
tion obtained. 

Regenerative Detector 
A particularly unique feature of this A,(\ 
tuner, and one to which much of its astound- 
ing’ amplification is attributable, is the use 
of a regenerative power detection circuit 
employing a screen-grid tube. The input 
circuit of the detector is arranged to form 
a modified Hartley oscillator circuit, with 
the plate coupling capacity controlled by a 

(f 'out intirtl tin jtntj? o< )o ) 




front; and riaht. the base of the chassis of the su per sensitive “Da-TAte-lV* timer chassis* This receiver, white (living audio signal output of 
excellent quality was dc stoned with the primary purpose of tuning in distant -station programs* The fraofr at the extreme left eontrols the primary 
winding of the antenna coupler; this coil being arranged to slide past one end of the doubly-tuned secondary. 
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The D.C.-A.C. Convertible Radio Receiver 

A veteran set builder describes the way in which he met the prob- 
lem of different house current supply conditions some years ago . 

( The set is still working !) 



AM going to move into a *1 10-volt 
1 JU7 district, where the lighting cur- 
1 rent is direct and not alternating. 

However, there is talk of a change- 
over, at an early date, to 110 volts A.C. 
Can you design for me a radio set that w 11 
work equally well on D.C. or A.C.; so that 
in the event of a change in the current sup- 
ply it will not he necessary to exchange the 
receiver?” 

Perhaps six years ago the writer was 
nearly floored by this request. Technical 
data on the design and performance of light- 
line operated electric receivers were diffi- 
cult to find. The true “AAV* tube as we 
know it today (either the heavy-filament, or 
the eatbode-and-heater filament type) was 
not then available. Then again, the ‘‘authori- 
ties” on the subject, to whom reference was 
made at the time, stated that "it couldn't 
be done.” 



In fact, it was the positive nature of the 
statements to the writer, by numerous tech- 
nicians on Radio Row ( Corf him ft St., AVtc 
York ( 'it ft ) . when recently he inquired for 
a commercial radio set adaptable either to 
A.C\ or D.(\, that a receiver of this type 
was quite inconceivable; which really egged 
him on to tell how he did it — six years ago! 

Incidentally, the necessities of the times 
resulted in the production of a receiver sim- 
ple and inexpensive to build; and with a 
low current demand (about 10 watts) not 
equalled by a comparative, modern radio set 
using the present type of “A.C.” tubes. 

The receiver, whose circuit is shown above, 
is still in use substantially as first designed. 
Ry removing one of the line fuses from 
its position at Kl, to tin* clips marked h'2, 
the “I ).(',** electric set becomes an “A.C.** 
receiver ! 

Recause of the low plate voltage avail- 



By SAMUEL WHISK 

able on tin* D.C. circuit (about 100 volts), 
every artifice was used to obtain maximum 
gain through each stage. The antenna cir- 
cuit is independently tuned; the remaining 
three condensers being ganged together and 
operated by u second tuning dial, 'flu 1 sen- 
sitivity of a crystal detector, preceded by 
three stages of R.F. amplification, was found 
to he adequate and served to eliminate hum. 
Three stages of A.l*. amplification delivered 
suflicient output to drive two type *01 A 
tubes connected in push-pull (thus obtain- 
ing better than *2.5 times the undistorted 
power output obtainable from a single tube 
of this type; yet retaining the high amplifi- 
cation of this tube). A magnetic repro- 
ducer (not too sensitive to low frequencies) 
completed the receiver chassis. 

'The problem of power pack design was 
finally solved in the following manner. It 
was decided to heat the filaments by eon- 



neeting them, in series, directly across the 
Ibrht line; with a power choke ( hi and filter 
condensers ('(», C7 to smooth the supply, 
whether A.C, or D.(\, and lamps YJ>, YH> 
(15 watts rating at 1 10 volts, each) to limit 
the amount of current passed to the fila- 
ments of tubes VI to Y7. A gaseous rec- 
tifier, Y8, eliminated the need for rectifier 
filament supply. 

Take special notice of the fact that the 
receiver is completely fused. 

Resistor R t adjusts the current through 
the pilot lights to the desired amount; if 
one pilot light burns out, the receiver still 
will function. This design was necessitated 
by the ease with which the average pilot 
light, of questionable manufacture, would 
puss out of the picture at inopportune mo- 
ments. Since both lamps were in series with 
the remaining filaments, without the service 
of R l the set would stop working if the 



filament of either Yll or Y12 opened. 

The millimnmcter MA is required for ad- 
justing tin* output of tin* power unit to the 
correct amount when the receiver i> oper- 
ated on A.l*. Without this instrument it 
would he difficult to determine the correct 
setting of the “R** output-control resistor 
Rfl used on A.C, lines to adjust the “11” 
current supply to the same value as when 
used on a !).('. line. To obtain maximum 
voltage from the D.C. line for “R” poten- 
tial, a separate ”C'* battery was used to 
furnish the required grid bias potentials. 

Note that IT has a high ratio; this is 
important and necessary. 

Provision lias been made to use higher 
power output tubes of 5-volt type, if desired. 
The only changes required will lie to use 
a ”C'* battery of suflicient voltage, replace 
the 'OlA’s in sockets Y(» and Y7, and adjust 
U9 to the required plate potential; or, per- 



haps. (when operating on 110 volts VC.), 
replacing the “1!H** with a type 'SO recti- 
fier (the filament winding for which is in- 
dicated in tlie diagram above, and further 
details being shown, in the October, 1ABO* 
issue of Raiuo-Ckaft, in tbe article "Choice 
of Rectifiers,” by Kdward ,T. Arnold, page 
2*20) , The latter modi flea t inn is recom- 
mended only to the experienced constructor 
or Service Man prepared to cope with cir- 
cuit oscillation in the R.K. stages, and dis- 
tortion dm* to incorrect “C** bias. 

Resistor R1 is one of tbe two small units 
mounted on the instrument panel, and used 
as a sensitivity control; the other, at t la- 
right, is the volume-control resistor. R*2. 
Resistor Rll, with the original audio trans- 
formers, eliminated a slight whistle. 

While, doubtless, n constructor will use 
his own discretion in tin* choice of apparatus. 

(Continued on (nuje 50*2) 
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'I he circuit sh >7on abo7'f is obviously not a modern one: but it zcas far ahead of the rcoular practice at the titne it zoos built. It is so designed that iff 
owner can operate it from either <os A.C . or a D.C. socket (you see. in Xczv York people mo" m e with a flood deaf of reau/arity) and for several years it 
has given him very satisfactory reproduction in his successive apartments, A t present, it is housed in a modem commercial console. 
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A Unique Superheterodyne Receiver 

A screen-grid set, battery-operated , and designed for high signal 
amplification, with constructional data for all 
inductances required 

By R. WILLIAM TANNER, W8AD 



T ill fill lowing is a description of :i 
snpcrhct r roily nr rccchor jri'iiijr a m i- 
sitlcrably hijrhcr jrnin, for tin* sniic 
type and number of tubes, than any 
yet const rnctcd liy tin* writer. ‘Liu* com- 
plete schematic diagram is shown in L'ijr. ]. 

It will he seen that only six tubes are em- 
ployed, munch : a *40 liijrli-mu first detector, 
an *01 \ oscillator, two '*2*2 screen-jrrid inter- 
mediate-frequency stages, a *12 \ second de- 
tector and a *12. \ audio amplifier. The 
original model had two '01 \ |.1*\ stages and 
an '01 A second detector; l»nt the circuit 
has been modified to conform with the mod- 
ern practice of n.sinjr screen- jrrid tubes in 
the LI . amplifier. 

lloth llu* first detector and oscillator arc 
somewhat different from those generally em- 
ployed in a super. The second detector is 
of tin* jrritl-hjns or plate-rectification type, 
resultin'; in practically no distortion even 
on loud signals. 

ltejreneratinn, provided in the second de- 
tector, is useful in increasing the audibility 
of far-distant stations to a point where they 
may be brought in on a loud speaker. Onlv 
one audio-frequency stajrc is shown in the 
diagram. This jrives suflicient volume on 
local and nearby stations. If desired, the 
output may be fed to a second stajrc n.sinjr 
eilher one or two 7 1 As, '45s, 'IDs or *5Us. 

The oscillator, first detector and the two 
Lb', stages arc individually shielded; the 
second detector and audio unit are mounted 
directly on the baseboard, and the entire 
assembly is placed in a pressed steel 
;a binet. 

The antenna tuner, oscillator coupler. LF. 
transformers, etc., are all wound on midjrct 
•oil forms, with ftve-pronjr (l*Y) sockets as 
nonntin<r bases. 



A Novel Input ('ircuit 
The first detector is a product of the re- 
search of Stuart lhilhmtinr. lie states that 
the detector action N increased from \*A 
(with the jrrid leak-condenser eombinatimi) 



to over 50 r /t with this method. It is be- 
liexetl that the tube also amplifier at the 
interiuediate frequency; although not to any 
jrrent extent, for the jrrid bias is incorrect 
for amplilicat ion). 

Keferriiijr to l'ijr. 1, it will be seen that 
the jrrid circuit contains an inductance 1.2 
tuned to the incomiujr signal by means of 



an .uu0:i5-mf. condenser ( . Another iiitluc- 
tanec LM (termed a jrrid impedance), tuned 
to the int* t'nit tlhih- f retfitettetf by the .0005- 
nif. comlenser LI. is placed in the circuit 
u here the condenser and leak would ordi- 



narily be. Its condenser Cl acts also as a 
bypass for the signal- frequency currents. 

Now, with I.M-LI timed to the interme- 
diate frequency, the tube would, in all prol*- 
alnlity', oscillate because of the larjre in- 
ductance in the primary of the first I.F, 
transformer. Therefore, means are pro- 
viiled to neutral i/.e these oscillations by 
doubling tin* primary* turns, taking otf a 
tap at the center, and connectinjr a small 
\ a l iable condenser LI bet went the jrrid anil 
one end of the primary. 

A 200-ohm potentiometer H is shuttled 
across the “A" supply to provide a variable 
bias of from approximately* I volt nejraliw* 
lo 5 \olts posithe. (‘rile ap]>roxintate value 
for hist detector operation is between 0,2 
and .05 volts posithc). This resistor acts 
also as a very efficient volume control. The 
15.1*', currents are by -passed around it by 
the I -mf. condenser ( 2. 

The jrrid impedance I .M is wound with 
IMS turns of No. Mu enameled wire; tin* two 
leads beiiijr .soldered to the l *Ci*' and **L" 
contact pins on the coil form. 

Mire** windings ire needed for the an- 
tenna coupler; a primary I., a secondary* 
1.2, anti an oscillator enuplinjr coil IJ. The 
primary and enuplinjr coil are wound in the 
slot and are, in reality, one windinjr of M0 
turns of Nt>. 2S enameled with a tap taken 
off at the 15th turn for connection to the 
shield anti jrnnmd. The start jroes to the 
' I*'* pmnjr, the finish to ••(*" and the center 
tap to *T*2." The secondary consists of 
(font iinti tf on [huje 507 ) 




1 he arranaement vf parts used by Mr. Tanner is indicated abit-e. altlumah tin r. impatient* are 
not drau.n to scale, ft u m itl be obsetved that complete shield inq is meded up t > the second dt tcetor, 
I he constructor has latitude in the selection of eotnpom ats to te used. 




Fi*, 1 

77/r schematic circuit »>/ this receiver, to which a poucr static of any desired characteristics may 
be added. Hi c first 'detect or and oscillator chants arc of an unusual t\pc: a hitjh-mu tube ts 
used ft>r the former , and it is neutralized. .1 short act ial sht>itl*l be used. , 
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A CONVENIENT TERMINAL 
By Russell L. Woolley 

M ORE and more, pressed eyelets are 
being used in the manufacturing of 
radio parts. Radio-frequency transformers, 
R.F, choke eoils, eonneetor strips ami the 
ends of the wires of a cable are all parts of 
a radio receiver where eyelets may be used 
to advantage. Perhaps the most notable 
example of the use of punched eyelets is the 
A, K. terminal strip. 




Fi*. 1 

It I. a simple eyelet punch used to form 

terminals on a coil: /?. u table u m ith neat 

cyelctted terminals. 

Now then, the point is that the set builder 
may also use this comparatively simple man- 
ufacturing process, with practical!} no ex- 
pense; and at the same time, make a really 
neat job of his experimental home-made 
apparatus. 

'Hie use of the punch and eyelet kit is 
illustrated in the accompanying drawing. 
1I< •re the punch pliers is shown, inserted 
into a hole drilled in the solenoid coil form. 
To use, without removing punch from hole, 
put on the eyelet over the punch — small end 
down — and dost* tool. 

A second illustration, suggesting the use 
of punched eyelets, shows a dynamic speak- 
er's four-wire cable with eyelet terminals. 
It is apparent that, when these terminals 
re put on a fi/32 or machine-screw 

.finding post, they cannot come loose. 



RULING PEN HANDY TOOL 
By Arthur Bernd 

I N putting nuts on bolts in tight corners 
and down deep in the set, 1 use a 
draughtsman's steel ruling pen, which fas 
yon know) is shaped like a pair of tweez- 




ers, with a stud limning through to tighten 
it. 

By placing the nut in the ends of the 
pen and screwing down on the stud, it is 
very easy to set the nut on the bolt; after 
a few turns the pen is withdrawn and the 
job finished with a “spin-tite” or other 
wrench, 'lliis little trick saves a lot of 
time and patience; and is far better than 
breaking off the point of a lead pencil or 
using some adhesive paper on the end of an 
instrument or piece of wood. 

CONVENIENT WORKBENCH LIGHT 
By Boris S. Naimark 

T HIS handy extension light for the work- 
bench takes the place of several lamps 
permanently installed; it is available at any 
point of the workbench and can he shifted 
from point to point with ease; and it re- 
quires nothing, that can not he found in the 
junkhnx, for its installation. 

Stretch a length of steel or “stovepipe" 
wire from one end of the bench to the 
other, preferably over the center of the 
bench and approximately three feet above 



Wlftt from 
ONR END OF ftCNC* 
TO OTM« 




Fi& 3 

/ Itc method of suspendin'! <i lamp above a 
:« i •»! bench is safe and convenient to a liifth 
di tirce. 

it. Slip over it a piece of insulating tubing 
v. Inch may he between three and live inches 
long. Secure the electric-light socket, as 
shown in the accompanying drawing, at the 
height considered most convenient. 

The tamp can now he moved the entire 
length of the bench, and thus makes light 
Instantly available wherever it is needed 
most. 



A SHORT-WAVE CABINET 
By M. D. Ruhin 

T HE average short-wave set has no cabi- 
net; because the constructor generally 
either does not wish to spend the necessary 
'‘•ini on such a set, or cannot make a good 
cabinet himself, 'Unis the set is open to 
dust, etc., and people handle the parts in- 
discriminately, with the result that the set 
depreciates rapidly. A .suitable cabinet 
should not cost much, should allow space 



for an unerowiletl, reasonably-sized rece iver, 
have a place for the coils and, if possible, 
for the earphones. If it could also hold 
several small batteries, wire for the an- 
tenna, have a handle and yet not he too 
big, it could he used as a ease for a port- 
able, One of this sort would he the tie pins 
"lint in shortwave set cabinets. 

Such a cabinet can lie improvised very 
easily, by utilizing an old 100-ainpe re-hour 
buttery ease. When the set is made, cut 
the panel to two-thirds the size of the open- 
ing in the battery ease, then put in a parti- 
tion, leaving a third of the ease for other 
things, (coils, batteries, etc.) Mount the 
parts on a baseboard and then put the set 
in the ease: do not try to mount the parts 
on the inside of the ease, as it will he very 
difficult. Use the extra third of the panel 
as a cover for the extra division. Keep 
this closed with several hinges and a catch. 

Of course, such a cabinet can he used for 
any small set, especially a portable one. 
With such an arrangement, a short-wave set 
should make an excellent portable; especially 
since a short-wave set uses such a small an- 
tenna, and will work such long distances 
with so little power. 



A GOOD SCREEN-GRID SHIELD 
By John J. Nothelfer 

A N efficient and attractive screen-grid 
tube shield can be made from an ordi- 
nary baking powder can; the latter is turned 
upside down and a round one-inch hole is 
cut for the cap of the screen grid connector, 
as illustrated. Two soldering lugs are sol- 
dered to the cover of the can and bent; 
(CoHtiiittt-tl on pntje 501) 




Almost every kind >>f improvised coil • and 
tube shield* has been used. Mr. X ut heifer finds 
a m t >>>.e, hourver. which would seem stilt i • 
ci eu t ly i n ex pc us it r. 
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A Home Made Slide-Wire Bridge 

Apparatus which will add to the experimenter’s Laboratory the 
means of making many desired measurements 



O N F phn.se of radio electrical meas- 
urements, which is too little* dis- 
cussed, is the measurement of re- 
sistances. Of course, “nhiiimctcrs” 
are a familiar radio service tool in many 
kit bap;— hut not everyone can afford this 
complete resistance-indicator; nor even the 
milliantmctcr used in its construction. And 
besides, seldom are they sufficiently flexible 
to accurately cover such extremes of re- 
sistance as may be found between the par- 
tially-shorted voice-coil of a dynamic repro- 
ducer, and a grid leak of wrong value. 

From past experience, 1 know that there 
are times when rheostats, grid leaks, and 
resistors generally, get mixed; the tags that 
are pasted on, or the painted markings, 
conic oft’ and the only way of determining 
their value is by guesswork. For these 
reasons, an article showing the construction 
of a measuring device should be of interest 
to every experimenter; particularly, if it 
may he constructed at little cost, and yet 
have a practical degree of accuracy. 

The parts ret pi i red are as follows; 

Nine binding posts; 

One brass strip, 3 x '/> x 1/ lti-in.; 

One paper strip BO x 1 in. (It); 

One length of No. 22 resistance wire, 4 ft. 
long (C); 

One S.F.S.T. switch, (1)); 

One baseboard 4 x 2ti in., (K); 

One small compass, (F); 

One compass block By, x in., (<•); 

To hold the compass (F) a bole is bored 
in the block ((!) in the middle of the nar- 
row width and as near the end as practical; 
leaving about 4 1 -in- from the edge of the 
hole to the edge of the block. The lade 
should be bored just deep enough to leave 
the face of the compass flush with the sur- 
face of the block. Drill two holes on the 
opposite end for the binding posts, (8, ft). 
Flare the compass in the hole and wrap 
about ten turns of No. 22 D.C.C. wire di- 
rectly over the center of the compass, in 



By A. W. BONSER 

the manner shown in Fig. 1. Tiring the two 
ends to the binding posts. Apply a coat of 
shellac to the wire to hold it in place. The 
result is a “galvanometer.” 

The next step is the assembling of the 
“Wheatstone bridge” proper. Drill three 
holes in the brass strip; one %-in. from each 
end, and another directly in the center. The 
size of each hole is B/B2-in.; or large enough 
to pass a bolt for the binding posts (I, 2, 
B). Thru, drill boles in the baseboard for 
binding posts l, 5, ft, 7. Mount the brass 
strip, Vo-in. from the end of the base. Meas- 
ure off TO inches of No. 22 resistance wire, 
T inches longer than the paper scale; two 
inches at each end are allowed for connec- 
tions. Fasten the two ends under the land- 
ing posts, as illustrated, with a small 
wire nail and draw the wire tight, without 
stretching, to form a long *‘Y”, then, drive 
the nail into the baseboard in the approxi- 
mate center. Chit the paper in half, or at 




The familiar It' heat stone bridge circuit , shozv- 
inn schematically (not in structural arrange* 
meat) the principle of the device described here . 

1-1; and paste it beside the resistance 
wire; the scale provided in Fig. B may be 
copied on it, and will serve to eliminate most 
of the figuring required with a 0-100 scale, 
more commonly used. 

When measuring small resistances, a low 
value of known resistance is used, and the 
same relation applies to a large resistance 




The lay-out of the slide-wire bridge: it zvill be seen that practically no expense is incurred in its 
construction with the home-made meter used. Tine copper wire might be used for C, except for 
its mechanical weakness; but it is desirable to haze a standard resistance value at R to start from . 




7ii order to make a non-indnetivc resistor, the 

z‘alue of which can be closely determined . use 
tine zeire in a double winding 

bv using a high, known resistance, l.ow 
resistances may be made; but high resist- 
ance units should he of the manufactured 
type; and guaranteed accuracy. 

When making a resistor, care should be 
used to construct a ttnn-inthtrfive unit. For 
example, a 100-ohm non-inductive resistor 
would be made by winding 72 y, in. of No. BT 
resistance wire on a tube about VL>-in. in 
diameter and (> in. long. The wire is first 
doubled into half its full length, the loop 
caught over a pin, and the two strands 
wound as one, as shown in Fig. 1A. About 
y.-iu. is allowed on each end for connec- 
tions. The resistance of No. BT wire is 
10.0 ohms per foot. Attention is called to 
the fact that this resistance wire seldom 
is insulated; and care must be taken to 
keep the turns from each shorting. 

For measuring small resistances (of about 
10 ohms) cut a piece of No. B4 resistance 
wire about 7 % in. long and connect it to 
the proper binding posts; letting it bang in 
place, as this length of the wire is sufli- 
cientlv stiff to be self-supporting. 

All connections should be kept as tight 
as possible; so that the least possible amount 
of resistance will be added at these points. 
“A straight line is the path of least re- 
sistance.” 

To make the slider II cut a piece of No. 
14 copper wire, preferably stranded, just 
long enough to reach the length of the 
mounting hoard. (Jet a small piece of No. 
10 or No. 12 wire, about 2 in. long, and 
solder it solidly to the stranded wire. Wrap 
the connection with friction tape. When 
soldering, use only resin as a flax to pre- 
vent the slight corrosion that would occur 
if other flux was used. l\se a hot iron, 
(not red hot) and clean the joint with 
alcohol. 

He fore measuring a resistance, arrange 
the galvanometer so that the coil, as wound 
over the compass, points in the same direc- 
tion that the needle normally would — that 
is, toward the earth’s magnetic poles. (As 
iu Fig. 1). Then, when the current is scut 
through the coil, the magnetic field estab- 
lished will deflect the needle and the needle 
will try to arrange itself at right angles 
to the coil, as indicated by the dotted 
needle. Connect the known resistance be- 
tween 20 and the brass strip (posts 1 and 
T), and the unknown resistance between 
1/20 and tin* brass strip (posts B and 5). 

After the galvanometer lias been prop- 
erly arranged, close the S.P.S.T. switch D 
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and touch the slider to t lie No. 22 resistance 
wire, note which wax* t lie compass needle 
is deflected; then, on the opposite side of 
the scale, touch the wire again and, if the 
needle is deflected in the opposite direction, 
t he* point of balance lies between the two 
mints touched, For example, first touch the 
slider to 5, and note the direction the needle 
is deflected. Then touch the slider at U.5; 
and note tin* direction in which the needle 
is deflected. If in the opposite direction, the 
point of balance lies between 5 and o,5: if 
in the same direction, the point of balance 
will he found cither between 20 and 5, or 
between 11.5 and 1/20, 

When the slider strikes a balance on the 
scale lower than 1, the unknown resistance 
will he less than the known resistance; and 
when the point of balance is above 1, tin* 
unknown resistance will be higher than the 
known resistance. The known resistance, 
in either case, is multiplied by the reading 
mi the scale. 

As the slide-wire used for two of the legs 
'►f the bridge is very small, it is necessary 
to be careful and avoid excessive wear. For 
this reason the slider .should lie foitrhttl to 
I he wire at various points, to obtain read- 
ings — not slid along its length. 

Practically t very electrical handbook dis- 
cusses the slide-wire bridge. Therefore, the 
constructor xvili hud numerous examples 
" hit’ll may be studied, after lie has built his 
bridge for experimental verification of bis 
figures. 

After x on become familiar with the work- 
ings of tire bridge, it can lie operated in 
a very short space of time. 

(hie advantage in the use of a carefnJly- 
made bridge is the convenient determination 
of such elusive radio receiver faults as 
leakage and shorted turns, sometimes found 
in H.F, coils. In particular, it is sometimes 
difficult to determine whether a voice-coil 
having a normal resistance of only hi olnos 
has a short across only three or four turns; 
unless some such arrangement as the bridge 
is available for checking against a voice- 
coil of similar tv pc which is known to la* 
good. In this test, the resistance of the 
vocal coil is the* "known** value to he checked 
gainst the ‘‘unknown** of the* other voice 
•■oil. 

To Save Figuring 

The scale given in Fig, 3 has been care- 
fully computed, to save the user of the 
sJidc-vvirc midge* a great deal of the* figur- 
ing which would be necessary with the* con- 
ventional Il-IIMI scale. If it is use*d with 
a known resistance |{ of a value* of I, 10, 
100, 1000, etc*,, ohms; the* values may he 
read directly from it. Its accuracy is 
greater than that which is likely to be 
obtained in the set-up of the apparatus. 

It is ‘hi inches If mg, and intended for use 
with a -10-in cl i length of resistance wire*, 
which is doubled hae*k at its elee*trie*al een- 
1e*r — the* point 1 on both sides of the scale. 
The two sections 1 and II are continuous, 
and represent, as in Fig. 1, the* upper side 
of the scale, where the* value* of the* un- 
known resistance 11 x is higher than that 
of the standard resistor It, The value* of 
the hitter is therefore multiplied by the 
number on the scale at which a balance is 
obtained on the* slider. 

The sections III and IN’ arc also con- 
tinuous, hut reading hack from right to 
left (if the constructor wishes to use* a 
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Fig. 3 

flic Calibrations mi this scale i ml irate directly 
the ratios between the two sections of a 40- 
imWi resistance wire, when the two tiiture 1 s 
are at its center; read inn up on / and //, and 
down on Ilf ami IT. The markings may be 
transferred to the * x per ime liter's own chart. 



Continuous length of resistance wire, he 
can mark off these divisions in reverse on 
a straight ;iti-ine*li scale). Here the known 
resistance is also multiplied by the scale 
reading, lint it is in this case a fraction 
less than one, as the unknown resistance 
is the smaller. From to 10, the scale 
readings are in percentages; below 1/10 they 
are common fractions. 

While the* scale divisions might have been 
carried further, tlie*re* is hardly practical 
value in doing set with apparatus as simply 
designed as the a hove*. Tim sensitivity* of 
the* circuit will depend upon that of the 
galvanometer used; and the accuracy of the 
leading on the lovve*st attainable figure of 
I lie* resistance in the connections and leaels 
of the bridge*. 

lie* fore* the* scale is permanently attached; 
it will he* well to test the balance of the 
bridge* with a number of resistors, not neces- 
sarily of known value*. Hv placing one at 
1< and another of considerably' higher nr 
lower value at Hx, one reading is attained. 
They are then interchanged, and a second 
reading is taken. If the two readings, mul- 
tiplied together, e*c[iiul 1, the bridge is well- 
balanced; otherwise, some correct ion or com- 
pensation will he* needed. 

From one resistor of accurately-known 
value, it will he* possible to calibrate a se-t 
for ordinary purpose's of the experimenter’s 
shop. The* attempt should not lit* made, with 
this bridge, to measure ratios too high; 
for reasons pertaining to the* external cir- 
cuit, particularly vvith low resistances. 
While* the scale* will measure a resistance 
2<i time*s, or l/20th. that of the* standard, 
inaccuracies cree-p in more regularly when 
working at either end. 

Commercial resistors within 5% of their 
rating are not expensive; those accurate 
to a greater degree are* expensive in pro- 
portion to their degree of precision. How- 
ever, measurements cannot lie* more* accu- 
rate Ilian the meter. 

I ne*ielenlally , tin* experimenter might fl tit I 
a suggestion in using a stain lard vacuum 
tube* in a socket whose filament prongs arc 
connected across It. \ *20 tube, for instance, 
lias a filament resistance of IT! ohms; an 
*o(A, of 20 miel a *Mf) • if 52.1, nominally, 
A variation is allowed in niainifae*ture; hut 
a number of tubes might he trirel, ami tin* 
one- nearest the ave rage* iise*el as a test re- 
sistor, for low value's. 

Relow are some figures vvhie*h may he eif 
use to the* experimenter as an indication 
of the* resistance of certain stanelard wires: 

TAHLE I 

Resistance in Ohms of 40 Inches of Wire 
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i (Con. stands for 


Constantin 


; the 


resistance 



of pure iron is about the same as that e>f 
nickel. These resistances, of course, may 
he slightly different in a short stretch; 
and current enough to change its tempera- 
ture should not la* applied to a resistance- 
wire standard.) 
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The Radio Craftsmans Own Page 

What our experimental readers have found out for themselves 




ADDING AN AMPLIFIER 

Editor, Kadhi-C’uait: 

Your readers may be interested in the 
diagram of my short-wave receiver which I 
am using for tin* present; although I intend 
to build a .set of more advaneed design — 
more sensitive, selective, and powerful — at 
a later date. 

Desiring to avoid the objectionable squeaks 
and howls incident to tuning in various sta- 
tions for the edification of the rest of the 
household, this system was evolved. 

Stations are logged so that they may he 
approximately timed in, by setting the tun- 
ing dials at the indicated numbers. Then, 
the change-over switch SWl is set in the 
position for headphone reception and the 
battery receiver (a modified “Wasp”) turned 
on. A little more juggling of tin* controls, 
and the station, if on the air, comes in 
clearly on the headphones; which are in the 
plate circuit of the *01 A, working at 00 
volts, connected as the second A.K, 

It was found that this combination — an 
MIA detector, *01 A first A.F., and *01 A 
second A.K. — resulted in a signal level at 
tlu* headphones, from weak input signals, of 
a value about right to operate two ’71 A 
tubes in push-pull for reproducer operation, 
when the input to these two tubes is taken 
from the output circuit of the first A.K. 

Therefore, the next step was to wire up 
a single stage of ’71 A push-pull amplifica- 
tion as a complete unit; which is switched 
into use by closing the light-line switch in 
the primary of its power supply transformer 
and moving switch SWl to its second 
position. 

This idea for conveniently monitoring a 
radio set may he applied to any type of 
set, whether short-wave, broadcast, or 
television. C. M.uimo, .Ik., 

bK)3 ltM Aiuonte, lirookli/n, A". )\ 



A SCREEN-GRID TRIODE 

E il i t or, 1 1 A I) I o-( ’ |< A FT : 

Here is a circuit which is apparently a 
combination of the Solodvnc and the regen- 
erative principles. It is not what l was 
searching for; but it may interest other 
readers. It is obvious that the screen-grid 
tube is well suited for use in a circuit of 
this nature, because of the large surface 
of the anode when screen-grid and plate 
arc connected as shown; this reduces the 
space charge and increases the plate cur- 
rent. I used an oscillator for preliminary 
tests; and, for final tests, used a broadcast 
station thirty miles away. I found that 
signals were audible without a “R** battery, 
and with 3 volts from a flashlight battery 
on the plate they had fair volume. With 
volts on the plate, the volume was very 
good; and a higher voltage, instead of rais- 
ing the signal level, seemed to reduce it, 
probably because tin* tube was choked by 
tlu* heavy plate current. 




Mr. Shanahan's lotvi'oltagc regenerator. 



In this circuit, the regeneration is effected 
by feeding back energy, not by an inductive 
secondary winding, but direct to the screen- 
grid. Of course, it is well known that, when 
the tuhe circuits are in resonance, feedback 
will take place through the inter-electrode 
capacity of the tube. 



.Ur. Tinker's set it wumitored at ,Y<?. 2; but 

this conn retina should be taken out only 
through high-voltage condensers. 

I made the experiment of disconnecting 
the screen-grid again from the plate, and 
applying the same positive potential to the 
former from a separate 41 15*’ battery. The 
signal level was then considerably less, and 
proved that the increased sensitivity was not 
due merely to the increased plate current. 

The only advantage of this circuit is that 
one can get regenerative results with but a 
few volts on the plate. 

Jonx Shanahan*, 

96 Edson Avenue, 

1 Vaterbury, Conn. 

(The screen-grid is really a second plate, 
when hooked up in this manner, and draws 
what is truly a “plate** current. It is pos- 
sible to apply interesting circuits to the 
multi-electrode tubes, and experimenters will 
find a good deal of pleasure in the possible 
combination. — Editor.) 



WIRING THE HOUSE 
Editor , Radio-Craft: 

Wanting for some time to have extension 
loud speakers in the other rooms, I finally 
solved the problem when the women were 
out — as they object strenuously to the ex- 
tension of wires “all over the place.** My 
set, it will be observed, Ikis a push-pull out- 
put; I can use two speakers in the manner 
shown. 

I attached two wires to the secondary of 
the transformer, running one of them to 
the hot- water radiator. The other, a very 
fine wire (about No, 28 cotton covered) I 
concealed along the picture moulding and 
door trims, extending it to every room in the 
house. 

I then had only to fix a small jark, or pair 
of tip jacks, in whatever room I might want 
a speaker; connecting one side to the radia- 
tor, and the other to the fine wire. 15y 
proper location, I could practically avoid 
any visible wiring. The connection to each 
radiator was made by loosening the screw of 
the valve handle, and tightening it on the 
connection. 

With a magnetic speaker, the music comes 
through with excellent volume, not being 
affected when the radiator is used as a 
ground; Imt the “choke** connection to the 
primary can he used in this way only if 
some method of isolating the speaker from 
the l\C. plate potential is used. I use No, 2 
to monitor my timing, and then disconnect 
it, when only’ the extension speakers are 
used. A. M. Tinker, 

856 No. Lockicood Avenue , 
Chico (JO, 111. 
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ANOTHER ONE-TUBE SET 

Editor, H.mho-1'r.utj 

1 found Mr. Hull's circuit, in the October 
issue, very interesting; because 1 have bad 
some experience with one of a similar type. 
With an *01 A or a *99 tube, and an ordinary 
aerial and ground, 1 have received WGY 
regularly and WJZ frequently, as well as 
WII1N a 500-watt station at Harrisburg, 
I*a., 35 miles away. 

Standard parts are used, with a variable 
1-5-inegohm grid leak. The aerial con- 




denser is .0o05-mf., and the grid condenser 
the usual .00025. The circuit is shown in 
the accompanying sketch, which will, 1 trust, 
he interesting to other readers of Kapio- 
(’rait. 

Chahi.ks S. l,ri»r, 

. ispe rs, Pennsylvania, 
(As previously explained, while none too 
efficient, these circuits do operate to a cer- 
tain extent on strong signals; because the 
plate is positive as regards the negative end 
(Contin oe<l on yaye 199) 



Dual Rectification With Crystals 



I N these days of multi-tube sets involving 
several stages of radio- frequency am- 
plification, tube-detectors and audio 
amplifiers of terrific powers one is 
prone to disregard the older and less com- 
plex crystal circuits which were their fore- 
runners. 

For the serious-minded experimenter, 
however, much remains in the opinion of 
the writer, to he discovered and written of 
the lowly crystal. The object of the pres- 
ent article is to present an interesting phe- 
nomenon pertaining to the crystal— that of 
dual-rectification. 

Most ideas on this subject involve the use 
of split headbands. In the present experi- 
ments, the output of two crystals is very 
satisfactorily handled by a single headset. 

Two circuit-arrangements are here offered, 
hut the basic principle in each will he seen 
to he the same. The only difference is in 
the timing arrangements. In Pig. 1. the 
K.F. currents from the antenna puss through 
.a variometer which is placed in simultaneous 
inductive relation with two exactly matched 
secondary tuning circuits. These coils may 
he tuned individually to resonance with the 
antenna-eireuit by means of the two .uuu35- 
mf. condensers shown. 

The tuning-arrangement of Pig. 2 is an 
alternative method for the benefit of the 
experimenter who has no variometer at 
hand. It may consist of two secondaries, as 
previously outlined, and a simple aperiodic 
primary 1. of from six to ten turns (all 
three coils lieing wound on the same tube) 
or, better still, the primary may he tuned. 
In such ease the coil may have approxi- 
mately half as many turns as the secondar- 
ies; it may lie tuned through a considerable 
range by means of a .001-mf. condenser used 
in conjunction with a series-shunt switch. 
This affords three possible variations of 
connection; condenser in series with coil; 
in parallel; or out of circuit, as desired. 

The actual functioning of the circuit as 
i whole, being somewhat complex, will he 
described as follows; (1) the incoming sig- 
nal wave induces currents in primarv-eoil, 
X. 

(2) Similar K.F. currents are induced in 
the two exactly matched secondary induc- 
tances, and Z, which are timed in unison. 

(3) !?v means of the switch 1), either 

or both of the coils Y and Z may he put 
into operation. Assuming that a signal has 
been tuned in and that the switch 1) is in 
the position shown in Fig. 2, the coil Z is 
temporarily disconnected from the circuit 
allowing independent tuning of coil, Y. 

(4) The wave passes through the switch- 



By R. J. ROBBINS 

arm which makes contact at points 5 and 7, 
to tlie center-tap on the special output auto- 
transformer A-ll-t’; it then is rectified by 
the crystal K, and impresses audio currents 
upon the winding, A-K. Owing to the fact 
that there are twice as many turns in the 
total winding A-C\ as there are in the sec- 
tion A-K, the voltage existing across A-K 
will he doubled at the terminals where it 
is impressed upon the phones. It is under- 
stood that this process has thus far utilized 
hut one half of the wave; the other half 
being lost in recti lieu t ion. 

(5) The coil Z, meanwhile, has been dis- 
connected from the circuit. I.et us now 
assume the switch-arm to he in the oppo- 
site position, with contact arms resting on 
tlie points 1 and 3. t oil Y is now dead and 
coil Z is permitted to function. The wave 
now passes, as before, through the switch 
to the center-tap of auto-transformer, A-K- 
t\ passes through the winding K-(\ and hack 
to coil, Z, via the crystal F where rectifica- 
tion takes place. This crystal, however, is 
reversed, allowing the opposite side of the 
wave to pass, this being the half of the 
cycle previously lost. 

(b) The wave, in passing through the rec- 
tification circuit produces audio currents in 
the winding K-(* of the audio choke, which 
now functions as a primary while the total 
winding A-t* acts as a secondary. Again 
the voltage doubles; hut this time in a cycle 
opposing the current flowing in the either 
leg of the circuit. From the terminals of 
the choke the resultant current is fed into 
the phones. 

(7) It being understood that current can 
flow in either leg of the circuit in hut oue 
direetion only t we must conclude that each 
side «»f tlie circuit is temporarily dead dur- 
ing one-half of each alternation. During 



that period the opposite leg functions, de- 
livering exactly the same volume of audio 
(providing both K.F. circuits are in reso- 
nance and are tuned to the same wave) to 
the mixing-circuit. A-K-C. 

(H) The coil. Z, thus being allowed to 
function and both K.F. circuits tuned to the 
same exact wave, we now set the “Y**-shnped 
switch-arm to the points 3 and 5. Both tun- 
ing circuits will now deliver rectified K.F. 
to the mixing-circuit, A-K-C. If all ad- 
justments have been carefully made, a. 
noticeable increase in volume should imme- 
diately become apparent. 

(9) The primary inductance is next ad- 
justed to a value calculated to allow the 
greatest voltage transfer to the two sec- 
ondaries, Y and Z. 

(10) It is obvious, from the nature of the 
circuit, that the tuning-condensers are elec- 
trically independent of each other. Con- 
densers of the tandem type with common 
rotor will not do. 

The writer does not wish to convey the 
impression that the “Duo-rectifier** is neces- 
sarily a distance- get ter. The actual result 
obtainable with this fascinating circuit is 
the production of louder, clearer musical 
and voice reproduction than is possible with 
the crude, conventional crystal receiver. 

Several interesting experimental possibili- 
ties will doubtless present themselves to 
the research worker as lie progresses in his 
study of the circuit. For instance, it will 
he entirely possible to tune two stations into 
the “mixing circuit*’ by making slightly dif- 
ferent adjustments of the two secondary 
condensers. The “mixing** should lie rather 
complete in such case. This experiment b 
more interesting than useful. 

Needless to state, this circuit or any otliei 
(Continued on yoye 507) 
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The Screen-Grid Frequency Changer 

Some ingenious experimental suggestions for the use of multi-grid 
tubes to obtain superheterodyne circuit action 



I T is well known that the great merit 
of the superheterodyne lies in its sen- 
sitivity, the counterpart of which is a 
kick of musical -fidelity. However, we 
must avoid the conclusion that it is unde- 
sirable to seek for extreme sensitivity; for 
in a hi frhiy-sensitive receiver we may intro- 
duce “flat-top" tuning which gives us better 
reproduction. This, however, implies a loss 
of sensitivity which would he serious in 
apparatus of lesser amplification; but it may 
be ventured upon with well-constructed 
apparatus. 

The ideal method of reception is to em- 
ploy a very symmetrical, well-balanced loop, 
which may be accomplished by the use of 
the Mcsnv compensator, a double condenser, 
which serves to equalize the capacities to 
ground of the two circuits on either side 
of the loop (Fig. 1). In case of battery 
operation, care should he taken to reduce 
the capacity of the leads to ground, by 
supporting them with insulators. 

Another method of increasing sensitivity 
is to introduce regeneration into the loop, 
which tends to balance its positive resistance 
by a virtual “Negative" resistance. For 
this purpose we may use a three-grid tube 
as shown in Fig. 2, The two coupled cir- 
cuits, \ and B, are heterodyning A.<\ gen- 
crators; the first of which uses the middle 
grid as a plate, the other the usual control- 
grid and plate. The rule is that in A we 
must keep below the point of oscillation 
which is reached in B. It is possible to 
utilize a choke coil amt condenser for 
coupling into the circuit A, as shown in the 
dotted lines. 

'This regenerative effect is more satisfac- 
tory as the intermediate frequency is higher. 
The lropailyne circuit is especially well 
fitted for this purpose. Fig. .*1 shows a 
standard arrangement, in which the winding 
I. is in series with the collector loop, and 
is coupled to another winding FI in series 
with the plate circuit. 

We prefer, however, to return to the use 
of a double-grid tube as a frequency- 
changer, and to apply regeneration as shown 
in Fig, 4-. A thousand and one nrrange- 
mcfits of this idea may he employed. The 
experimenter may see what is to he done 



By R. TABARD (Paris) 

with these first circuits as a starting point. 

The loop, we have seen, should lie care- 
fully balanced ; wound with wire of suf- 
ficient size, carefully insulated, and designed 
for low losses; t lie latter requirement is 



necessary in all coils employed. 

When we consider the oscillator, it is 
evident that it must live up to its name. 
The formula says that oscillation is ap- 
proached as the positive resistance in the 
grid eirenit is overcome by the ''negative 
resistance'* caused by the coupling between 
plate and grid. When they are equal, oscil- 
lation begins. 

It is easy to sec that oscillation com- 
mences more easily when the tube's ampli- 
fication factor is very high, and in the same 
order as its capacity. This, in particular, 
produces feedback when the tube's plate 
circuit is blocked by its own resonance. We 
must not lose sight of the fact that tile in- 
ternal resistance of the tube is not a uni- 
form one — thereby causing detection — and 
that, consequently, the quality of detection 
depends on the over-all characteristics of 
the tube. 

In the double-grid tube, which is the most 
interesting type, we may avail ourselves of 
the low inter-element capacity and the high 
amplification factor, both of which increase 
the over-all sensitivity of the receiver. At 
the same time, it is necessary to use high 
plate voltages because of the high internal 
resistance of the tube. 

Without going too deeply into the ease, 
we find the characteristics of the- ideal tube 



in the new and already large family of 
sereen-grid types. The same remarks apply 
to them as to the old double-grid tubes in 
which, for the greatest efficiency, we must 
provide proper neutralization between grid 



and plate. Take Fig. 5 for an example; 
the circuit is standard, except for the com- 
pensating circuit F-(\ Again, a very simple 
procedure is to take a regenerative circuit, 
such as we have shown already, and reverse 
the connections. 

We have now come in a circle, from the 
application of regeneration to that of 
counter-regeneration; it is easy to turn from 
one to the other. In the latter case, desiring 
to use the tube with the highest amplification 
and the least internal rapacity, we come 
again to the screen-grid tube as our best 
f reqiiency-chn ngr r. 

Focal oscillations may be coupled to this 
tube in many ways, conduetively, inductively 
or capacitivrly. For best results, the im- 
pedanee of the FF. amplifier input must be 
in the order of that of tin* tube itself, which 
is not attained without difficulty. 

A skillful technician, Mr. IMondcl, states 
that lie has found results most satisfactory 
when the primary of the I.F. transformer 
resonates at twice the intermediate fre- 
quency. If we use the Tropadyne circuit 
previously mentioned, the I.F. input roil 
may be inserted in either the plate or the 
screen-gritl circuit, which gives us a choice 
of two new circuits. (Sec Fig. <i.) 'Phis 
coil niaV be connected across either \ or 
II; a juniper being used in the other posi- 
tion. For correct operation, the values of 
the circuit must be so chosen that, in the 
normal condition of the circuit, no plate 
current flows. 

An improvement due to Mr. Blondel is 
found in the reduction of the damping im- 
pedance by utilizing only half the inductance 
of F. If we consider the IFF. signal as 
applied between the control grid and the 
filament (Fig. <>), half the coil I is on the 
grid side; since the signal is applied at the 
center tap. This reactance is sufficient. 

We encounter difficulty when a capacity 
is substituted, as in Fig. 7; but. since we 
cannot leave one end of the coil in the air 
(Continued on }><uje 4-98) 




Left, a screen-arid tube used as a frcqucncy-chanrtcr; center, another Tropadyne adaptation ; riffht, 
tin improvement of the preceding* These circuits air < liven only for their theoretical value ; 
since the tube constants arc not ai'ailablc {eld opted from L’Aiilcnne.) 




Left, a loop-bahneimt method with a double-stator condenser: next . a regenerative pentode 
circuit ; center ritjht, a form of the Tropadyne hook-up; and lastly, a double-prid combination . 
Tiits, 2 and 4 /ulrj of distinctly littropcan type . 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY I 



Official 

RADIO SERVICE MANUAL 



and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 



N EVER in the history of radio has there ever been 
] mill is! led a manual, so complete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 

is a veritable encyclopedia of service in format ion — worth 
several times its regular price. It is invaluable not only to 
the Service Man. but to everyone interested in radio. 

For this Manual there has been collected available wiring 
diagrams and data of nearly every commercial set, of which 
there is any record, manufactured since 1927. and many 
earlier ones. 



HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 



Over 1,000 Illustrations, Diagrams, etc. 

352 Pages — 9 by 12 inches — Weight 3 lbs. 



Additional service data for new receivers, as 
they appear on the market, will be supplied at 
a trifling cost so that the Manual might be kept 
up-to-date at all times. Hut that is not all. 

Service Information 

The OFFICIAL RADIO SF.RVICF. MANUAL 
comaii i:s a o« miproliviisi vt! instruction course for- the 
serviceman, nivin^ practical in t urination in mi every 
anjdt* un In i\v to service the set. Here are "illy a 
small mniiher of tile articles mentioned: 



Antennas 


Eliminators 


Radio-Phonograph 


Amplifiers 


Meters 


Equipment 


Automotive 


Radio Power Supply 


Resistors 


Condensers 


Systems 


Short Wave Sets 


Detectors 

u» 


Tubes 


Speakers 



low simply cannot realize what a tremendous 
work this is until you have held a copy in your 
hands and have gone through the 352 pages . 



What They Say 

NOTHING CAN COMPARE WITH IT 

I ha\e Tir<iu*d in v * ■•mv nf tin* official ha mo sr. n vick 

MAMAL, I i'\|«vtfii ft «* hi h| In* rimiiI tor I I lil i ik j i hi 

ki>nu- a- mihli any of them uliat tin* an erase radio man 
M;M»t4. inn 1*11 uiiB'-r in if irry ni any c\ peeled id receive a 
fit Nik mm pa ruble to tliit one. 1 think ymi desen i* a lot of 
i redil fur brine the first to pm nut a re.il senire manual 
Ihiil tin- amateur nr profi'tOnuul can make gutH] everyday uso 
nf. It ‘4 a pood [irsu-iical hook ami mie lhal every sen lee man 
will he pmud of. — K. I>. 11 ANA, Ilasiell. Mirli. 

BEST BOOK IN THE FIELD 

T reeetve.l your hook OFFICIAL RADIO SERVICE MANUAL 
am) I find It is yet the he hook 1 hate ftmritl in tills 
fiehl of radii). You are well justified in That thL is Hie 
peer of vcnice manual*. I wLh ymi all the surt-ess possfhlo 

in tile piildLlifng of future honkj on ratlin u Id i ll are 4iire of 

prrat neie-dty. — WILLIAM R. It ROW’S*, It mu n lludfti Service, 
10 1 It Ruck! iipham Street. Ttileiln, Ohio. 

WORTH A GREAT DEAL MORE 
Reet 1 ml your copy of OFFICIAL RADIO SKUVICE M.\NT.\Ti 
ami am |i really pleased vvilli Mime It L uonli a err at deal 
mure than It rusts.— HAROI.l) AHH'IKK. 41 Rut land Ave., 
Arlitiytun, N. J. 

A veritable gold mine 

I TH-eUfd the OFFICIAL RADIO SERVICE MANUAL. I 
am mil pleased. It L a vert talde gold mine for the Sen ice 
Man. — EFfiKNE LINFORD. Arkansas City, Kan>as. 

MAGNIFtQUE 

Received my ropy of the OFFICIAL R.\T)TO SERYTCB 
MAN1* AT. this A.M. "She la whal ymi call him; Mag- 
n i fit) tie! Kxi|Uf*lli» !" A timely aid for 1>ie 1 molded teis. 
Thanks.— E. HOICK, 11 IS M\ Dauphin, Philadelphia, Fa. 




A COPY 






“ ”>■ : l i <r rr 



MAIL COUPON 
TODAY! 



I GERNSBACK PUBLICATIONS, Inc, KF-231 

I 96-98 Park Place, New York, N. Y. 

• As per your special offer, T enclose herewith $3.50 
I tor which von are to send me. postpaid, one copy of 
| the OFFICIAL RADIO SERVICE MANUAL. 



Prepared Especially for the Radio Service Man! 



| Adi Ires 4 

| ( 1 1 y 



State 
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Bureau 



SPECIAL NOTICE TO CORRESPONDENTS : Ask as many questions as you like , but 

please observe these rules : 

furnish sufficient information, <md draw a careful diagram when needed, to explain your meaning; use 
only one side of tlie paper. List each question. 

Those questions which arc found to represent the greatest general interest will he published here, to the 
extent that space permits. At least live weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Replies , magazines, etc., cannot be sent C. O. D. 

Inquiries can be answered by mail only when accompanied by 25 cents ( stamps ) for each separate question. 

Other inquiries should be marked “For Publication /' to avoid misu nderstanding. 






“CLARION. JR.. MODEL 6V' 
MIDGET SET 

(105) Mr. A. 1». i'arrig, Muskegon, Mich.: 

(O. ) The schematic circuit of the Transformer 
Corporation of America’s “Clarion, Jr.” midget 
was shown on page 408 of the January. 19.11. issue 
of Radio-Craft, hut without constants. Are the 
values available? 1 lease print them in Radio- 
Craft, if the answer is in the affirmative. 




Fi*. Q.107A 

Original circa it of the li'albcrt ** Pcnctrola *’ a 
shielded signal booster for connection to the 
"Ant.” and "Gnd." posts of any standard re- 
ceiver. The condenser X.C , must be properly 
balanced for neutralization of this R.F . amplifier . 

(A.) Following are the values of components 
shown in the circuit of the “Clarion. Jr.’* radio 
receiver. The following reference letters appear 
in the diagram mentioned alnive, and previously 
printed: Tuning condensers Cl, 420 mmf. ; C2. 

(T2. 0.1-mf. ; C.I. Cl 5. 0.24-nif. : C4. (’9. 0.5-mf.; 
<‘5 (tone control), ,0005-mf.; C6, CIO, 1.0 mf. I 
17, C9, 1.5 mf. ; Cll, 0.4-mf.; C13, C14, 12 mmf. 



The resistors have the following values: R1 (vol- 
ume emit ndl, 25, MW ohms; R2-1. 167; R2-2 t 13,400; 
R2 3, 8,200: K2-4. 4,600; U3, 40,000, 



KNIGHT “8/9 A.C/* RECEIVER 

(106) Mr. C.eorge Haag, Martins Ferry. Ohio: 
(<>. ) Please show in an early issue of Radio- 
Craft the schematic circuit, with constants and 
color code, of the Knight ‘*8/9 A.C.** set. The 
receiver uses five *26s. a ’27, and push-pull *71A*s; 
also, there is provision for connecting the line side 
of an A.C, dynamic reproducer to the light-line 
connections within the set. The Knight "8/9** is 
lieing offered hy several different companies. 

(A.) The schematic circuit of the Knight ”8/9/* 
with all data, is shown in Fig. O.106. It is manu- 
factured hv a Chicago company; hut is being han- 
dled under the “Knight” trademark, and several 
private brands, mostly by mail-order houses. 



SCREEN-GRID “PENETROLA” 

(107) Mr. J, A. Frederick, Portland. Ore.: 

(O.) Is it possible to modify an old battery 
type “Penetrola,” using a type *01 A tube, by re- 
placing this with a screen-grid tnl>e ? Please show 
the simplest way of making this change, if practical. 

(A.) I'v modifying the wiring of the original 

“Penetrola/ or external R.F. amplifier (Iwoster 
stage), shown in Fig. O, 107 A, to conform with 
the screen-grid circuit shown in Fig. O.107 B, little 
difficulty should he encountered in obtaining the 
desired result. 

It will lie noted that the screen -grid tube will 
require a plate i»oteutial of 135 volts, for liest re- 
sults. Also, there has been added a binding post 
for the 45-volt tap. required for the screen-grid. 
The control-grid (cap lead) connects to wires for- 
merly on the “ti” jiost of the socket. As the dotted 



AI 

tines indicate, the neutralizing condenser N.C. is 
to be removed. Also, the return lead of the grid 
leak is to be moved from the filament side of the 
rheostat to the battery side; and another resistor, 
R, is added to the circuit to sufficiently reduce the 
”A** voltage (which should he checked hy an accu- 
rate meter); the old rheostat, acting as combined 
filament control and “C** bias regulator, is to he 




Fi*. Q.107B 

The "Pcnctrola** rearranged to tuc a '22 instead 
of an ’Ul A; the same antenna coil is employed . 
but the extra rheostat R is weeded to reduce 
filament voltage and give proper bias . .Y.C. is 

eliminated ; the two new bypass condensers 
should be 0.5 -mf. or larger. 

left in the position of best sensitivity. The bypass 
condenser* may he of alxmt 0.5-mf. capacity. 

Whether the ground connects to *'A-K* or “A — *’ 
depends upon the “A** connections found in tlu 
particular receiver with which the unit is to lie 
used. 




Fig- 0-106 

.1 schematic circuit of a popular receiver, sold as the “Knight 8/9," and under other names: it may be found desirable to add condensers shoivn in dotted 
lines. Cl, to cheek audio oscillation, will cure a high-pitched whistle in some eases; C3 may he required m some instances to improve tone quality. 
An open in its 60,000-oAm resistor will be indicated by lack of voltage on the detector ; an open in the 5000-o/im resistor, between posts 11 and 12, by 

lack of voltage on all but the power tubes. 
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Earliest Radio-Recording 

(Continued from \M<je 469) 

In March, H) 13, this system of high-speed 
recording, anti slow-speed reproducing, by 
means of the telegra phone mid midion am- 
plifier, was installed for commercial work by 
the Federal Telegraph Company between 
their San Francisco and l>os Angeles sta- 
tions. 

Speeds up to 90 words per minute were 
thus handled. 

In the fall of 1912, Logwood and C. F. 
Klwell, chief engineer of the Federal Tele- 
graph Company, installed for the U. S. Navy 
at the Arlington station a complete three- 
stage audion aniplifier-telegraphone record- 
ing outfit, which was purchased hv the 
V. S. Navy. 

In the spring and summer of 1913, the 
writer spent several months in recording 
voice and music on the telegraphone, using 
of course the audion amplifier both in re- 
cording anti reproducing; having in mind to 
use this method for synchronized talking- 
pictures. 

All of this work was so long ago, prior 
to any attempt to electrically rectirtl radio 
or voice on phonograph cylinders, that until 
l read Mr. Washlm rue’s interesting article 
1 had almost forgotten these historic inci- 
dents of 1912-13 in California and Washing- 
ton. Very sincerely, 



We are very glad to publish this inter- 
esting hit of historical material from I)r. 
de Forest. However, the story, “Home Re- 
cording of Radio Programs and Speech,” 
in the December, 1930, issue of Radio-Craft, 
was written only along the lines of amateur 
experimentation and did not take into con- 
sideration work which might have been done 
at a prior date in development laboratories. 

In this connection Mr. Charles K. Apgar 
remarks: “The letter from Dr. de Forest, 
containing his kind comment on the work 
I did in 1913 on recording high-speed tele- 
graphy and reproducing it at a slower speed, 
thus rendering it intelligible, came as some- 
what of a surprise; for I was not aware 
that elsewhere high-gain amplifiers had been 
put to the same use, and as far hack as 
1912, at the Palo Alto laboratory of the 
Federal Telegraph Company. 

“However, this work was undertaken by 
a well-equipped laboratory, with a com- 
mercial motive, whereas I was attacking the 
problem, at a later date, (in my home) from 
an amateur standpoint, and with no expecta- 
tion of financial gain. Of course, for some 
time now, we have had laboratory recordings 
of radio programs; hut only within the last 
few months has it become convenient for the 
amateur to record these programs. 

“Again, it is interesting to observe that, 
while Dr. de Forest used a high-gain am- 
plifier for his experiments, the recordings 
were made magnetically on the steel wire 
of a telegraphone; and not, as I did it, anti 
as it is done today in home-recording, on a 
phonograph record sensitive to the vibrations 
of a recording stylus.” 





ELKCTRAI) C-250 




License d 
Under 

Loftin-White 
jiii I It C\ 
Cxtent* 



AMI'UI'IKK 
rush- Tull Type 
Provides 10.35 watts 
undistorted output 
with input volts .3. 
Utilizes one 224, 
two 250 and two 281 
tubes. Completely as* 
semhled. List Price 
(Less Tubes) $135.00. 



High Quality 



AMPLIFICATION 

At Low Cost! 



With the New E LECTIl AO-LOFTIN WHITE 



IMreet - Coupled ANI PLIFIFRS 



T HE radio world has long needed 
the advantages of a perfected 
amplifier using the revolutionary 
Loftin-White direct-coupled system 
with high output and wide general 
adaptability. 

The Electrad Loftin-White Amplifiers 
are the answer. The C-250 (illus- 
trated above) and its companions, the 
A-250 and the A-245 provide the 
notably high quality output, general 
stability, low initial cost and operating 
economies for which the Loftin-White 
system is famed. 

These Electrad Amplifiers are thor- 
oughly engineered and built of high- 
quality components. They offer a 
range of power suitable for present- 
day needs. 

They are readily adaptable to all usual 
requirements of sound amplification 
from microphones, phonograph pick- 
ups, radio tuners, — in fact, for all 
types of amplification of audio 
frequencies. 




ELECTRAD 

A-250 

AMPLIFIER 



Provides 4.6 watts undistorted 
output. Utilizes one 224, one 
250 and one 281 tube. Com- 
pletely assembled. List Price 
(less tubes) $87.50. 



ELECTRAD 

A-245 

AMPLIFIER 




Provides 1.6 watts undistorted 
output with one 224, one 245 and 
one 280 tube. Completely as- 
sembled $40.00, or in kit form 
$35.00 (less tubes.) 



Mail Coupon for Circular con- 
taining detailed information 
about Electrad A mplifiers. 




175 Varlck St., New York. N.V 

ELECTRAD 






ELECTRAD, INC., Dept. RC-2, 

175 Varick St., New York, N. Y. 

Please send technical information about 
ELECTRAD Ampliders. 

□ Check here for literature on complete 
Electrad line. 

Name 

Address 

City State 



BACK ISSUES OF 

RADIO-CRAFT can still be had 
at the regular price of 25 cents. 
If you are in need of any copies 
for reference or servicing work, 
mail your order with remittance to 
RADIO-CRAFT, 98 Park Place, 
New York City* 



LOFTIN-WHITE— 

LICENSED 

Direct Coupled Amplifiers 

for 

Phonograph, Radio, Recording 

and 

Public Address Systems 

Midget-Amplifier with Tremendous 
Power and Perfect Frequency Curve 
List Price $45.00 

SOUND SYSTEMS, Inc. 

Amplifiers for Every Purpose 
1600 BROADWAY, NEW YORK 
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Operating Notes for Service Men 

{Continued from /wri/#* t5f>) 




No. 245- A 



Set and Tube Tester 

Newly designed to meet I he servic- 
ing needs of all types of radio re- 
ceiving sets. Used by experts. 
Adaptable for every kind of socket 
test. Also continuity of circuits, 
A.C. - D.(\, and all tubes including 
screen-grid and rectifier. Checks 
line voltage, (‘harts for resistance 
and capacity with full instructions 
furnished. Accurate. Compact. 
Simple to use. Durable steel case 
finished in beautiful baked enamel. 

NET to No, 245- A 

Dealer No. 400 

$20 List Each 



At Your Jobber's — if not at your 
jobber* s ice will ship direct 




No. 400 



Counter Tube Tester 

A new tester that gives dealer and 
customer the required tube value 
information. Mutual conductance 
test all tubes, including the new 
2-volt tubes. Simple to use. Ac- 
curate. Dependable. Connects to 
A.C. supply. Attractive baked 
enamel finish. All parts shielded. 
Complete with up-to-date tube chart. 

Send for Catalog — Order Your 
Testers Now 

Readrite Meter Works 

Established 1904 

17 College Ave. Bluffton, Ohio 



reducing the effective resistance to *2<M) ohms, 
it will often be necessary to experiment 
with this value; an Fleet rad resistor of the 
adjustable-end type, with a maximum of 
500 ohms, may Im* used conveniently. Ad- 
justment of the ILK. compensator and, 
sometimes, the oscillator trimmer at the 
extreme right, will be needed. 

In these models and the "fit,** an open 
oseillator grid leak will somet irues cause 
unstable operation, and oscillation. The 
\a)tie is not critical; iisnalh, about lo.nno 
or 50,000 ohms. 



Strom herg-Carlson 

With the St nuiiherg-Carl.son "li:J5 A.C.,'* 
the IN 1 of a dynamic speaker which is 
in»t of the best is apt to result ill distortion 
and lack of \ ohmic. I'siially, the A.C*. dy- 
namic reproducer incorporates an "output 
transformer'* which matches the impedance 
of the \ nice coil. The receiver named, how- 
ever, has a choke-aml-condenser output de- 
vice, of a familiar type. The combination, 
therefore, of the unit with the transformer 
built into tin* speaker can seel a drop in 
volume which could be remedied only by 
rewiring the chassis of the receiver to place 
the primary of the speaker t ransfoniicr 
directly in series with the plate of the power 
tube ( Fig. 1). 

At the rear of the chassis, two tip jaeks 
are provided, for connection to a speaker; 
one is grounded to the chassis, from which 
the other is insulated. To rewire the out- 
put, it is necessary to insulate this last tip 
jack; unsolder, and tape welt, the wire 
which leads to it. Then remove the jack; 
it cannot he used in the same hide, because 
there is not room for insulating washers, 
but between or near the two hnni-balaneers, 
there will be found a small, unused bole. 
Fasten the jack into this, properly insulated. 

The next step is to remove the red wire 
from the ••B-j-" terminal of the output 
choke, and the black wire front the **!**’ 
terminal of tin* same unit. Couple and 
solder these two leads, and tape the joint 
Well. I nsoldcr the black wire from terminal 



No. 1 on the audio filter unit, and tape it 
well. The black wire which runs to terminal 
7 on the condenser block should then he un- 
soldered from this and connected to the red 
wire, which is removed from terminal No. 

on the audio filter. Then a wire, soldered 
to the relocated tip jack, should be run to 
the plate of the audio tube. Often the slate- 
colored wire, soldered to the plate prong, 
has been disconnected and taped. These in- 
structions, thus detailed, are given to obvi- 
ate disturbing the cabled wiring of the 
receiver. 



The St minhcrg-Carlsoii "fit2 A.(Y* has an 
output t ransfoniicr, lmilt into the chassis, 
with terminal' at the rear; one side of this 
unit is at ground potential. This chassis 
is often used in a console belonging: to the 
customer, and with a dvnauiic speaker of 
another make. Since these speakers often 
have one side of the voice coil grounded to 
the frame, care must be taken that the 
speaker frame is not grounded to the chas- 
sis; or it inav happen that the grounded 
side of the void* coil will be connected to tin- 
wrong side of the output transformer — thus 
shorting the coil. 

In the “Mb** Stromherg-Cnrlson, trouble 

may be cm ntered wit fi the visual tuning 

meter. If the indicator does not swing* over 
far enough for accurate timing, a cheek of 
the second and third screen-grid ILK. tubes 
will usually disclose the defect. At other 
times, the indicator will swing over to the 
left, without giving a reading; cheeking the 
cathode by-pass will show the trouble. The 
meter will seldom fail to read if the set is 
operating efficiently; but if the :iR<i-o]im 
biasing resistor is open, the meter will not 
register. 

Tn the new models f*lfP and “11**), the 
same manufacturer employs a novel hand- 
pass coupling arrangement, called the **Bi- 
ltesonator.** There are two of these; the 
aerial N coupled tn the first *24 ILK. tube 
by one; the second ILF. tube to the third 
by niiotber. Karl i coupler is tuned by two 
variable defe rs. The diagram shows a 





t'r.il troino eafneitii s (C) < j the '*lii*Resotttitors" or btiuJ*[-i\ss Alters <>*' the nr.v .Sfr«»»il>i iy- 
ii mn.it Is "in** m ii "11” i eonfatr the omor.it of su.ttal «*« •eflino. It these short to tJi, % 
shields , signals disappear. 
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oondrnscr of small capacity coupling each j 
pair of tuned circuits (Fig. 2). Lack of 
signals lias been traced to these small con- 
densers (which are nothing more than 
screws through the shields) shorting to the 
chassis. It is necessary to remove the shield 
from the condenser gang to determine this. 

Other Makes 

A short time ago, a Sparton “301 A.C.’’ 
receiver gave much trouble, and many serv- 
ice calls were made to eliminate the distor- 
tion and rattle in the dynamic speaker. This 
unit was taken hark to the shop, to re- 
place the cone; and the Service Man who re- 
turned it could not complete his task satis- 
factorily. After the speaker was connected 
to the set, analysis of the latter showed low 
plate voltages on the ’50 push-pull ampli- 
fiers. New ’50s and ’81s were rushed to the 
spot and inserted; hut to no avail. Finally, 
it was found that the field coil of the dyna- 
mic was wrongly connected to the set chas- 
sis. In this model, the output transformer 
is located in the reproducer unit; while the 
field coil is used as a choke in the power 
supply filter, and connected, through the 
other, to the center tap of the high-voltage 
secondary winding on the power trans- 
former. It this coil is reversed, then the 
power stage tubes will receive only about 
1 10 volts; and this mistake may he made 
if the paint on the terminals is scratched 
so that the Colors are not di see run hie. (Fig. 
:i.) 

in a Majestic n JM) A.C.,” fading puzzled 
a number of Service Men until, after chang- 
ing tubes and making all possible tests, they 
examined the nuts fastening the receiver’s 
cable plug to the power-pack terminals. 
Vibration caused the plug to shift, and 
caused the failing. In this and similar 
models, it is wise to tighten every nut in 
the pack, to ivoid future calls and dissatis- 
faction to the owner. 

In the Brunswick “HI,” trouble may he 
experienced with the combination 25,000- 
ntim volume control and switch, which clean- 
ing and treating with Nujoi will not remedy. 

It is best to replace this part with the newer 
type of volume control obtainable from the 
manufacturer. 

In the Kolstcr “K20” models, thrown on 
the market in great numbers, difficulty is 
most frequently encountered with the “start- 
ing how!,** which occurs when the line switch 
is turned oil and the ’27 detector starts to 
heat; this is due to the unequal rate of 
heating between the ’27 detector and the ’25 
first audio. Inserting a quick-heating ’27 
shortens the duration of this annoyance, hut 
does not eliminate it. 

A remedy is to connect a small 100, 000- 
ohm carbon resistor across the secondary of 
the first audio transformer; this will not 
materially reduce the volume of the set; 
hut it will remove the starting howl, and, 
incidentally, lower the hum level consider- 
ably. 

WRITE — DON’T WAVE 

T HE problem of eliminating noise in 
broadcast studios has been solved, as 
regards inter-staff communication during 
programs, hv the installation of telauto- 
graphs in several N. B. (\ studios. It was 
necessary to develop for the purpose a new f 
type of instrument which is silent both me- 
chanically and electrically. 



— Service Men! — i 

' The Two Most Modern Books on Radio Repairing 



NOW READY 



PRACTICAL 
TESTING by 

SYSTEMS John F. Rider 



PRACTICAL 

RADIO 

REPAIRING 

HINTS 



The most complete compilation of 
modern and successful testing systems. 
Capacity, inductance, resistance, ampli- 
fication constant, plate resistance, mu- 
tual conductance, continuity, oscillators, 
test bench panel, A.C. and D.C. tube 
testers ... in fact every thing a 
service man needs. Radio frequency, 
audio frequency, modulated and un- 
modulated oscillators. 

Schematic diagrams with electrical 
values so that you can build your own 
units. Complete in every detail. 

160 pages . 99 illustrations . 
Printed . Bound in stiff 
canvas binding . Gold 
letters . 

Price, $1.00 

A text book for a $1.00 and not 
a $1.00 text book. Get your 
copy now. 



This hook is the result of a great deal 
of investigation and research to de- 
termine average replacement values in 
radio receiver and associated equipment. 

It contains replacement values for con- 
densers, chokes, resistances, etc. It con- 
tains many handy reference tahles which 
will save you much work. No theory. 
All facts, hints and kinks. Explanation 
of direct current receivers. Everything 
the most modern. 

A complete explanation of peculiarities 
in commercial radio receivers, automatic 
volume control operation, the most mod- 
ern power supply arrangements. Illus- 
trations of how radio manufacturers 
employ different units. 

Hints and kinks about practical repair- 
ing. Simple and effective means of 
rapid testing. Worth many times its 
cost ! 

250 pages . Plentifully Ulus* 
trated . Printed . Bound in 
stiff canvas cover . Gold 
letters . 

Price, $2.00 



These hooks are sold with a money hack guarantee 

i 



RADIO TREATISE CO.. INC.. 1440 Broadway. New Yerk City. 

Kn< l<»«ed find for which you will semi rne Rider's Practical Repairing Hints. 

. . h.n* hiNtnl ti ml for which you will sen»l me Ulster** Practical Teeing System's, 

tot* Semi Rider's Practical Repairing Hints and I will pay liostinan all charges. 

4' OH Semi Rider's Practical Testing Systems and I will pay postman all rh.»rge> 

If I am not satisfied I will return the book in good condition within 5 days after receiving same and 

get my money hack 



Name 



Address 



Cit> i ............... . State 




PATENTS 

TRADE-MARKS 

DO NOT LOSE YOUR RtGHTS 
TO PATENT PROTECTION 



vottr invention to 
blank form "Evp 
to he signed 



Before llisclosing 
anyone send for 
dencf^ of Conception 
and witnessed. 

LANCASTER. ALLWINE & ROMMEL 

(Registered Patent Attorneys) 

475 Ouray Bldg.. Washington, 0. C. 
Originators of forms “Evidence of Conception' 




Healers 
Servicemen 



We are headquarters for JEW'FLL 
and WESTON Testers, Set Analyzers 
and Meters. 

LOWEST WHOLESALE PRICES 

Mail Orders Promptly Filled 

SI X KA1IIO CO. 

64 Vesey St. N. Y. City 
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LAST APPEAL 



at Prepublication Price! 



S»Gernsback*s Radio Encyclopedia 



Second Edition Completely Revised 



first edition of m> Radio Enc> chqirdia— 39 .(miu copies— is- completely sold out. The first 
I printing of this famous First Encyclopedia of Radio ever published ha* been totally consumed. 
1 A new edition is now in preparation. It will be is-md in January. 1931. 

This new edition will represent not only a complete revision of all the material in the 
fjr>t t but much valuable new information ha* been added, making tin* new volume about twice the 
size ot the former. 

A vast amount of new material ha* been collected and arranged, and is incorporated in the 
forthcoming edition. This new data covers all the momentous innovations and improvements in 
radio construction and technique which have developed since the first edition came oil the press. 

Some of the new subjects are: 

Short wave sets, circuits, coils, etc. 

Receiving sets, all types; battery, A.C., D.C.i modern superheterodynes; home recording equipment. 
Power supply systems; all types, including ’'B eliminators and Minis used in all types of A.C. 
and D.C. electric sets. 

Television. The latest development with complete descriptions of all types of apparatus and 
circuits. 

Sound Pictures and Public Address systems. Complete circuits and descriptions. 

Transmitting systems. Both short wave and broadcast. 

Testing Apparatus and Instruments. Invaluable to the radio dealer and serviceman. 

Trouble Shooting in modern radio sets, thoroughly covered by text and pictures. 




■ - - I 

i 

Sidney Gernsbach, | 

98 Park Place. ! 

New York City. I 

1 ein-IO'i herewith $'2. 9S. for whhh you are t>> Mi l I 

me ;'u»i|t.iM the rouiplelely leU-til aiiO eilhogeU , 

Minn>l edition of: 

S. Gernsback’s Radio Encyclopedia 
neiwH’ally uiiiogrunhed he \nu. uiid with mv name 
'.iaiui>e>l in £o|i| on (l)i* i*»iu*i a- iM-r jour jilt-- I 

|iul»|l> atioii •itl'er. 

I In •faml that till* l>i«*k will he |.uli)Uh« <i 111 : 

•bi’m.m |!i'i|. ami That till- -|niia! ft «-r will no 

lunger he .i«.ifluMc on* *■ the i«i«>k i- 



(Td lie UoM stumped -Prim o\«nii> t<. «u-lil ml -take - j 
. 4»li!rc>s 



SPECIAL OFFER 

The price* of tlu* second edition 
of S. Bern shack's Radio Eneyclo* 
prdia will be $.>3*8 ujioti publica- 
tion: nut as an inducement to those 
who wish to order the book now. 
a special pre- publication price of 
< _\98 is being offered. 

This special offer will positively 
be withdrawn as soon as the book 
is issued on January 31, 1931. 

The new bonk will be one of the biggest 
values ever offered. Thousands of the pur- 
chasers of the lir-t edition declared that they 
could not sf t - h,,u- such a voluminous, elabo- 
rately printed book could be produced anil 
Mild at so low a price. The second edition will 
represent three times as much value. Money 
refunded without question if you are not 
satisfied! 

EVERY SUBSCRIBER TO THIS PRE- 
PUBLICATION OFFER WILL HAVE HIS 
NAME STAMPED IN GOLD ON THE 
COVER OF HIS BOOK, AND HIS COPY 
WILL ALSO BE PERSONALLY AUTO- 
GRAPHED BY THE AUTHOR. 

I sf the coupon at left. Mail it now — not 
only to „ave money, but also to make sure 
that von get vour book from the first printing, 
n 'hit'll will b* limited. 



And last but not least there has been added a section of important tables, indispensable to the 
radio constructor, serviceman, professional, designer, and amateur; among these tables will be found: 

Complete vacuum tube charac* 
tcristics. 

Tables of voltages at different 
sockets in modern sets. 
Resistors, and values employed 
in voltage dividers and how 
they are calculated. 

Coil and condenser data, show- 
ing the size of coils required 
with different condensers for 
a given wave length baud. 
Voltage regulators— for fluctuat- 
ing line voltages. 
Wavelength and trequenev con- 
version tables. 

Tower consumption of standard 
radio sets. 

Sound absorption of different 
materials. 

foil denser replacement table. 
Wire tables. 

Radio set tablo. listing all 
known receivers by makes, 
style numbers, types of sets, 
tubes used. 

Etc., etc. 



The new Radio Encyclopedia 
w;ll lie a book of the same size 
a* the first edition — !> by 12 
it idles — printed on heavy dur- 
able paper. The number of 
page* is doubled. The binding 
will be in semi-flexible red 
morocco keratol, gold stamped, 
with marbled fly-leaves, and 
the text will be printed in large 
ea-ily readable type. 



City 



Slat**, 




Television and Service 

(Contiiiumt from 158) 

new development and new life for the radio 
industry, television cannot be kept from t lie 
public — no matter how elementary the form 
of transmission and how far from perfect 
the image may appear. 

Now is the time for all Service Men to 
become interested in television; to earn on 
all sorts of experiments; to determine the 
operating elm met eristics of various forms of 
amplifiers, recommended as suitable for 
television reception; t «> improvise various 
methods of maintaining constant motor- 
speed when synchronous motors are not 
mailable; to study the operation of gas- 
lilled lamps, the operation and troubles in 
short-wave receivers; to experiment with 
t uned-radio- fmpieney short-wave systems. 
Time lost will be money lost. 



| 



RADIO RETAILERS 1 EXAMINATION 

S ERVICE MEN, in this country, have de- 
clared that radio maim fact urers should 
test dealers for their technical, as well as 
financial, qualifications. In England, how- 
ever, where the competitive conditions force 
very active trade cooperation, radio retail- 
ers themselves are demanding it. 

The Birmingham h ranch of the Wireless 
Retailers* Association has prepared "a rea- 
sonably’ simple set of questions on battery’ 
charging, Ohm's Law, fault finding (i.e., 
t ron hle-#hoo( in <i) on straight sets, knowl- 
edge of correct values for associated com- 
ponents, effects of varying plate resistance 
on performance of tubes, etc., etc.; and then 
added certain "honors" scad ions ( oft/iounl 
•fm stows) oil advanced theory, dealing: with 
multistage R.K. work, electric sets, power 
amplification and the like." Then, says its 
chairman in a letter to Wirele#* World, “a 
dealer will be able to pass the examination 
if he is capable of running a service depot 
at all." This association, at least, is work- 
ing: to ensure that "the man in the street 
shall have evidence, before entering a shop, 
that the owner has sufficient knowledge to 
give him assistance or technical advice he 
needs." 

It may lie observed that the British re- 
tailers are actively endeavoring to eliminate 
t lit* spare-time set builder or servicer, whom 
they describe in all their literature as "the 
dabbler;" and to prevent his purchase of 
supplies from the manufacturer. But, on 
tlu* other hand, they’ recognize their own 
duty to give efficient technical service on 
all products sold hv them. 



SEVENTY MILLION TUBES 

T IRE sales in 1929, estimates Oood 
AYs c* t house orpin of tlu* RCA Badio- 
tron ( o.« amounted to *31,500,000 accompany- 
ing: new sets, and -17,500,000 as replacements 
sold by Service Men and dealers. In the 
years 1.921, 1925, and 1927, commercial sets 
were produced in such numbers that sales 
of tubes with sets many times exceeded 
separate sales: lit it in 15120, as in 1512* and 
)5>29, the replacements wen* much greater 
in number. The percentage of these coin- 
in' red to eomplete-with-set sales increased 
from 109 in 1928 to 119 in 1929. "Approxi- 
mately’ 50 per cent of the tube renewal sales 
are today made by the Service Man," saws 
flood AV’.c.v. commenting’ on these figures. 
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Leaves from Service Men’s Notebooks 

(Continued front jnnte Ml) 



I’sing a iHiU'iitiouirtiT of this type, con- 
nected in this manner, will control the vol- 
ume effectively, even when the location is 
eh we to a powerful station, and still main- 
tain the full sensitivity, of the set for dis- 
tant reception; for, as t lie arm is turned 
toward the grounded side, the resistance* be- 
tween tin* antenna and grid is increased, 
while the antenna-to-<;round resistance is de- 
creased and, of course, vice versa. 



CORDLFSS SOLDERING IRON 
By H. R. Wallin 

W IIKN one is using an electric solder- 
ing iron, especially in wiring radio sets, 
tin* cord of the iron is usually in the way; 
yet at times it is not long enough. 

To prevent this annoyance, the connec- 
tion shown in the sketch was used; it is very’ 




F*. 3 

By inserting the sobering iron into a fixed 
socket to keep it hot, it may be used without 
a cord . 

simple to riff up. A standard 110-volt socket 
is set into the top of the bench, by cutting 
a hole to (it. A flat metal plate cover is 
set over this hole, to prevent flirt from 
falling in; a spring should be used on this 
cover, so that it will close automatically. 

Into the handle of the soldering iron, two 
prongs are lifted and connected to the 
terminals of the wires. 

For heating, the soldering iron is set up- 
right into the socket ; and when needed for 
use, it is pulled out and brought to the 
work. Where continuous work is necessary 
two irons mav he used. The heat will be 
retained in the iron for some time. 



NEW VICTOR MODELS 
By J. G. Sperling 

I X the new Victor models, the 4l 35” and 
others shown in last month* s Radio Serv- 
ice Data Sheet (No. 33), there is no variable 
Iniin adjuster. If there is abnormal hum, 
inspect the T5 center-tap resistor (It 15) 
which is immediately underneath the *45 
sockets. The *21- center-tap (Hll) is un- 
derneath the terminal connection board; 
each lias a resistance of 55 ohms. Bad de- 
tector and A . K. tubes, and open connection 



to ground will cause hum. Watch the 
o.l-inf. condensers in the chassis. 

If there are no voltages in the set, in- 
spect the fuse. It is located in a small box 
on the left of the amplifier, looking from 
the back, and is of the 1*/$, -ampere auto type. 

The adjusting screws for the tuning con- 
densers are found underneath the small cir- 
cular plate, which is screwed to the cast- 
iron plate on the chassis. There are live 
sets of live screws, one set fur each con- 
denser, and one adjusting screw for each 
frequency. 

The long narrow rectangular cover on 
the light side of the amplifier contains the 
terminal strip, the connections of which arc 
shown in the Data Sheet. A cable leatls into 
this box. All screw-terminal connections 
should be tight, or trouble will occur. 

in tbi* phonograph models, there is occa- 
sionally a ease where the motor refuses to 
start. In nine times out of ten, it is be- 
cause the switch beside t lit* motor is not 
making contact. This switch has a long 
thin arm, and one end rests upon a stud or 
finger near the front of the set. This state- 
ment also applies to last year's models. 

This writer has lately completed the de- 
signing of a new, complete set analyzer. It 
embodies the new copper-oxide- rcetilier me- 
ter; has six voltage and six milliaminetcr 
and ammeter ranges, controlled by a single 
switch. There is an ohminetcr of three ran- 
ges, an A.f ’.-operated tube tester with an os- 
cillation-testing feature, and a modern ILK. 
oscillator. This oscillator will work at live 
frequencies in tin* broadcast band, and at 
the low frequencies for use with the mod- 
ern superheterodynes. 



AND NOW, WOMAN-MADE STATIC! 
By Russell L. Woolley 

P ARADOXICAL as it may seem, the in- 
creasingly colder weather reminds me of 
an unusual, yet comparatively simple, pro- 
blem that my service partner encountered 
one cold, dry day last winter. The lady 
who telephoned the call to the shop said 
that sin* had received a shock every* time 
she turned her radio set on. When the 
Service Man arrived at her home, la* too, 
received a shock; and he removed the es- 
cutcheon plate expecting to find the "hot” 
side* of the A. C. wiring to the snap-switch 
touching the metal. But it was not. 

lie received the shock, however, the first 
time only Bint he touched the metal front 
plate; and none afterward, as he handled 
the escutcheon, while removing it! He 
thought this to he curious, but nevertheless 
called the lady of the house and told her 
everything was (). K., that she would re- 
ceive iu* more shocks. She came out of the 
kitchen, walked across the thick Persian 
rng which covered the floor, and let out a 
big whoop as she touched the escutcheon. 

However, in spite of the difficulties in- 
volved iu explaining a phenomenal happen- 
ing to a woman of foreign birth (or any’ 
woman, for that matter) he finally’ convinced 
her that her shuffling across the thick rug 
on a cold, dry* day, had caused to collect a 
charge of static which discharged from her 
hotly to the metal escutcheon plate. 
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ere’s 



the 




RADIO 

TRAINING 

you’ve been 

waiting for 



Why envy the man who knows radio... who is able 
to assemble and repair fine Bets. . . who knows the 
"why” and the , ‘how,* > the theory and the practice 
of radio? 

You. too, can learn about radio servicing, operating, 
radio telephony and telegraphy, broadcasting . . . radio 
in all its branches. 

Learn at Home , in Your Spare Time 

In order to make it easy for every man to study radio, 
RCA Institutes, is now training men in every branch 
of radio... So that men can get this training at home 
in their spare time, or at any of the resident schools 
throughout the country. 

The RCA Institutes complete Home Laboratory Train- 
ing Coursegives you thorough and reliable radio train- 
ing. You progress easily, step by step, and you receive 
with your training the complete RCA Institutes’ 
Laboratory equ i pm ent — a modern ou tlay of apparat us 
furnished to every student, enabling you to solve 
radio problems. This is the logical way for you to ac- 
quire in your spare time the commercial knowledge 
and ability required by the radio industry. 

Home Training Course by America’s 
Oldest and Foremost Radio 
Training Organization 

This home training course and laboratory equipment 
are backed by more than twenty years’ experience. 

Send for this FREE BOOK Today! 

Learn the facta about the radio industry ... all about 
the opportunities in radio. ..about RCA Institutes 
and the Btaff of RCA Institutes instructors who train 
you. This book should be read by every ambitious 
man who wishes to train for the future. Forty pages 
of pictures and text. Describes in detail the training 
that has placed thousands of men in responsible 
positions in radio. 




RCA IXSTITITES, I nr. 



RCA INSTITUTES. Inc. 
Dept. Nl*-2 

75 Varick St.. New York. 



N. Y. 



Centlemcn: Please send me your FREE 40-paim book which tell* 
•l oot the many opportunities in Radio and about your famous labors- 
t..r> method of radio instruction at home. 



Add i 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 



A nyone who i an read ,\Ni> write ran 

i'hniil'try throiiKh unr 'imply i»rr|iar«l row*. 'U'u 
,lr>u’i m*«Mi a ljiglirr nlii' ulioh. and >ou ilon l n©eu 
anv previous exjierleme or pre im ration, Clie'nlalry Is uj* 
ji.inlrr o> umlrr'tand than HrrtrlHfy or radio. Just plain 
H)i-€ and ordinary observation lowers. 



Laboratory Outfit Free 

TTTK COMPLETE CHEMICAL OUTFIT and APPARATUS 
Mill I.lird tn >ou a- I'iirt of >«nr iMur-e. without evtra 
, I t .ir»:e. make' \«iu the twnrr of a lalmniory. roniatiiins 
5 11 the materials and in-t mineni «. iwd h\ si full-tle«ln©a 
■ In i ii i >t. This working kit, \ihlrli l> 'hipped to yiu at 
t t, 4 - mit irt ot the niiirM 1 , heromes >©ur permanent properly. 
]♦ }' a sturdy lltml worn loll ealdnel eiroialnlnR over 100 
pieces of laboratory appaiatus ;md them ha I .supplies. 



We Can Teach You At Home 



kiirui 
is 



Out* famltv knows jii't lmvv to mold 5011 inio a -k 
I.itioratorv worker. Till. IIKAh •i>F PI U STM 1 
1 ip X. b’niNmt Sl.OA.NE. '<lrntM. engineer and author 
M wi.le repute. Hr Ini' Ti.nl nmie than Mtiv vear- of 
1 e..< King < \pei inn e. Our u»ui«© lit' >011 tor tin iuime>lislt« 
po-lti.m in :i • heini< iil lalmiatorv , and ><m do not lt.»v© 
to pive up w hsii joit are doing now’ to learn it. Purlin? 
, Miiinj-s and vveik-etid' vop tail work ai home on the 
l.i-> in.it Ing experiment' and ihe delightfully simple but 
twin reheiMve lemons. 



Big Money in Chemistry 

rnr.MTsTs .Win WELL FaTD MEN. Nol only will 
1 tu (I. tilling help \mii to gel a heller joh. hnt a worth- 

v. hile 'tail mi a new level. \mt ran patent the vvoik of 

vi. ur bands and jmir t«r.iin, and perhaps 111.1k© millions of 
dollar' <n a new 1lir111b.1l tli'< overy. 

lively da v the nev\ -paper ' and in.iga/i ties are full of new 
iteitK nimrilng new 1hen1b.il dUeoverie — In mining, in 
ilnlrbitv. In frtod'tufT'. In 'Sinilniv and medirinal appll- 
jine©'. In paper-tliakilig. nitdier, Steel, lion, d3©'>tutT's, tex- 
tile'. in f.nt in eveiv well known Indii'l iy— and lieldiirl 
(.all of the«e dlsu-overle- 'land' a well-trained ihemisl 
Who kiuw how tu take advantage of opi>onunltyl 



No Exaggerated Claims 

TTTC INSTITUTE DOES NOT ri.ATM Hmt every ©hemlst 
maki ' million', nor do vve guarantee that jou will Imme- 

. 1 lately get si toll paving a >ear. lint tnanv 

have d« lie it and there i lu> le.i'ori why von < art not dn 
it too. On en enough >©11 read or hear about men vvlm 
f»av© found t he hlgln-'t recognition, from small, imori'pbu- 
1 ti' Peglnnings. and .von wonder liovv they got the "Imky 
t'reak.” Why. von wonder >e:i rninglv. couldn't you 1*© 
uch a “lipkv” fellow? You can be- -hut juu have lo 
meet luck half way. 

Get Started Today! 

7F vor would liki: to know more a rout 

CHEMISTRY. and If von an* -iiMeie in juur desire to 
gel opt of Hie tlead-mill uf joh anxiety and wage de* 
pendeiirr, if v oil have ambition enough to want to become 
a 'heinl't, and perhaps a fainoii-t one some day. you will 
tint wait until tomorrow* to find out Imw to go about It. 
MAIL the coupon In low today. There la no charge and 
no further obligation Von will he simply asking us to 
write }uu about something that you want to know. 



Chemical Institute of New York, fnc. 

Dept. RC-231 

19 Park Place, New York, N. Y, 

Plea*© send me at nmr. without any obligation on 
my part, v oil r F»e© Rook “tlpporhmltle.s lor * hein- 
i't'." and full iwithulai' ;d«iut the i;xi«eii mental 
Equipment given to every student. 



I NAME 
J ADDRESS 
I city 

I 



STATE. 






Testing Equipment for Service Men 

{('tnithouif front poye M>5) 



either is turned tiff the other operates inde- 
pendently. For testing heater-h pe tubes, 
the original rheostat is turned completely 
oft* and the new rheostat used. For other 
tubes, the new rheostat is turned completely 
to the left and it is in effect out of the 
circuit, leaving the other rheostat to oper- 
ate as before the change. With the new 
rheostat in circuit, tests are made in the 
usual way and the two readings are secured 
as with other tubes. 

Now came the problem of testing screen- 
grid tubes. I took a piece of wire and 
attached a clip to each end. Then, with the 
tube in the adapter (See Fig. I) I connected 
the “lid terminal of the socket to the grid 
cap at the top of the tube. This had the 
effect of tying Ike screen-grid and cont mi- 
grid together and the meter gave readings 
in the usual way. Then I found that, by 
shifting the clip over to the plate terminal 
of the socket, and connecting that with the 
control-grid cap, I could hv pressing the 
two buttons get a third reading which would 
be higher than the other two. The effect of 
connecting the plate of the socket to the 
grid cap of the tube and pressing No. 1 
button was to give the plate-current read- 
ing with grid and plate tied together, while 
the screen-grid acted as a regular grid. 
Then, when No. *J button was pressed, the 
two grids and plate were tied together, and 
the total space current could he read. The 
three readings will indicate any abnormality 
in the screen-grid. 

Utilizing a Low-Priced Analyzer 

\ licedc set analyzer which 1 haw, though 
listing at only *-5, is a very practical in- 
strument, giving all the ordinary socket and 
tube tests through the use of one \.(‘. and 
one I>.(\ meter with ;• rotary switch which 
cuts in various resistances for the different 
scales. There are im provisions in this in- 
strument, however, for continuity testing 
and making separate voltage tests. 

This deficiency, 1 found was very easy to 
supply; and the usefulness of the device 
lias been very much enhanced by a simple 
pint!, as follows. 

First, prepare a short wire about I inches 
long with one tip to he plugged into the 
filament connection of the l bob* adapter. 
The filament prong of an old tube, soldered 
to the end of the ‘win*, served very well for 
this. Attach the other end of the win* to 
one* side of the P'.-volt battery which is part 
of the analyzer. This can remain per- 
manently attached. Next, prepare a long 
wire with a similar prong, and plug it in to 
the other filament hole of the adapter. A 
third win* (a clip on either end is handy 
for this one) is now attached to the other 
side of the battery; the rotary switch knob 
is turned to * 4 \ 10;“ and you have the F/.- 
volt battery in series with the 10-volt scale 
of the meter and the two test leads. 'I'liis 
arrangement (Set* Fig. 5A) can now be 
used for ordinary continuity testing. The 
resistance of the meter is 100 ohms, and ex- 
ternal resistances can thereby he roughly 
estimated. 

Now, to one of the long wires, solder 
one of the thin legs of the old tube and 
plug it into the plate hole of the adapter. 
Plug the other long wire into the filament 
hole ut the right (facing front of tester). 



Turn the knob to “B-500” and vour meter 
will give voltage tests on the 500-volt scale 
(Fig. 5B). 

Now, by shifting the wire from the plate 
to the grid hole while leaving the other in 
the filament connection, and turning the 
knob to ’r-50,” you can make voltage tests 
mi the 50-volt scale; while, with the same 
connections, by shifting the knob to 4, C-100 M 
you can make voltage tests on the 100-volt 
scale (Fig. 5('). 

By means of these connections you can 
also check up the percentage of accuracy 
of the meter. Test a known voltage, such 
as a block of Ft"> volts of *'B” battery, and 
note the reading. The percentage ot in- 
accuracy will be fairly constant, and allow- 
ance can therefore he made for the error 
to get true readings, 1 found mine to read 
about a third low on the high-voltage read- 
ings- — -that is, Fla volts reads about i>0 and 
DO reads about <»0. 

Eliminating Warming-Up Wait 

In a distributor's service shop, where test- 
ing is being continuously done with heater 
tubes, a useful method is employed to keep 
the tubes constantly heated and ready, with- 
out any waiting after the tubes are placed 
in the set. 

A line of several sockets is mounted 
against the wall beside tin* bench, and - 1 ►- 
\olt filament current is supplied to them 
front a power transformer. As tin* tubes 
are removed from the set under test, they 
are placed in this rack of sockets, where 
they remain lighted and ready to operate 
instantly when inserted in the next set. 

It can he seen that, in the course of a 
da\‘s work. Ibis idea saves ;i great amount 
of time. 



RENEWING THE SOLDERING IRON 
By Frank N. Bemis 

A S they grow older, many electric solder- 
ing “coppers” grow weak. Often this 
is dm* to oxidization of the surfaces where 
the point joins the boss which protects the 
heating element; for heat is nmeli like elec- 
tricity in preferring clean contacts. Tin 
remedy is, of course, to remove the point 
and brighten tin* surfaces. Some solder run 
into the sereyv joint will help the transfer 
of heat to tla* point. Also, if the metal parts 
of the tool, except the point, he covered 
with wrappings of asbestos paper, much 
more of tin* heat generated will he driven 
to the point of the tool, instead of tieing 
radiated hv the air, and hotter solder, \\ i 1 1 1 
stronger ami more tpiiekly-made joints, will 
result. Some windings of fine cupper wire 
around the asbestos paper will hold it 
snugly in place. 



KILLING MOTOR-MADE “STATIC” 
Wireless beam stations, receiving yvave- 
Icngths in the neighbourhood of in meters, 
are subject to considerable interference from 
passing motor-ears, which radiate short- 
wave oscillations from the ignition systems. 
In order to avoid this type of disturbance, 
a screen of short conductors is sometimes 
hung across the road forming a kind of arch- 
way. The conductors are grounded at one 
end and act as reflectors to absorb the dis- 
turbing radiation away from the beam aerial, 
— A Mtt tcur Wireless, (I. on don.) 
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The Service Man’s Open Forum 

(('tntf timed from page Mil) 



M;in hml made a liastv decision; whether it 
whs willful or not will never lie known. 

it he in order to call the render’s 

attention at this point to the advisability of 
bring honest; you might not get the job of 
repairing the set in question and another 
man might In* called who would unconseions- 
1\ prove your dishonesty. Such an expe- 
rience leaves the customer under the im- 
pression either that you do not know vour 
stuff or that you are a gyp artist; and it 
mars the confidence in all Service Men in 
Irene rah 

It is a known fact that* in every large 
city, there arc a few hammer-and-tongs ar- 
tists who think they know how to service 
radios; Imt this need not interfere with any 
one who has a good working knowledge of 
radio, so long as he does not make snap 
judgments. 

F. G. Foli, 

1005 Spruce , Detroit, Mich. 

GOOD SERVICE IS APPRECIATED 
Edita r, R a mo-< 'ka ft : 

I think Mr. Graham’s article in the No- 
vember issue was splendid, and lie hits the 
nail on the head when he insists on good 
service and good pay for doing it. No 
store rail keep all the customers that it 
comes in contact with* and our experience 
is that customers are not lost so often by 
the amount of t lie hill as hv the character 
of the service work done and the man doing 
it. I am for more articles bv Mr. Graham 
and Mr. Freed — surely a man of much 
experience. 

U. Murray, Sendee Mgr., 
Martin 9 st Radio Service, 

1520 Iloi card St ., Chicago, III. 



SERVICING RATES 

Edihn\ Rwmo-Crut: 

1 have just finished reading the letter, in 
the November issue of ItADio-C’iiArr, writ- 
ten by I.ouis Minatel. 

I have noticed the trend of complaints 
to come from young Service Men, who have 
taken up servicing through one of the cor- 
respondence schools. 

I do not think they are justified in laying 
the blame of servicing difficulties on the 
older men who have been in the jrame since 
the one tube days; because these men have 
had years of practical experience in radio 
and have had the necessary experimenting 
and actual experience that makes a good 
background for a radio Service Man. 

There are a lot of older Service Men 
who have not kept up to the minute by 
reading magazines; but I think you will 
lind that the majority have kept abreast 
of the times in everything. 

I think the trouble lies in the idea many 
men get; that, by completing a good cor- 
respondence course in radio, they can go 
out and immediately get alt the service 
work they can do at, say, *2,00 per call 
and make iftiOO a week nr more. 

Such ideas are all wrong. Radio service 
is a good steady profession; but* like doc- 
toring, mechanics, or being a good lawyer, 
it requires time to build up a good radio 
following. 



If the man who makes calls at 50 cents 
is a quack or a magazine-reading ham, and 
not up to the minute, he will not last very 
long in radio servicing; because the public 
want what they pay for and if they pay 
S2.no for a call they want >*2.00 worth of 
service— which they should have. 

If they get their money’s worth and the 
radio talks, they are on your list; but if 
your job is not entirely satisfactory yon 
lose their work. Likewise, that of their 
relatives, friends and neighbors; because 
had news travels much faster than good. 

Every job should he done to the best of 
vour ability. Honesty is the best policy 
in all cases and, if you are the rigid kind, 
of Service Man and know your stuff, you 
won’t have to worry about your business 
because yon will get your share. 

Charge ichat you are north and in> more. 

Roy Dorm.Ass* 

II a at in r/.v, M ich iga n . 



ACROSS THE WATER 

T HE following editorial expression by 
one of the staff of Wireless World 
(London) appears under a page headed “Un- 
biased,” and the appropriate pen name of 
the writer is "Free Grid.” It deals with a 
condition which is rapidly passing in this 
country, where much larger and more com- 
plex receivers are generally distributed 
among the urban population, at least. Rut 
the implication in the last line remains 
cryptic. 

*•/ 9 it if the Roar Service Man 
“Much acid has flowed over our carpets 
since the birth of broadcasting gave us all 
something fresh to grouse (.1 user., "grouch 49 ) 
about; and although commercial receiver de- 
sign has made steady progress since that 
date, with one or two notable exceptions, 
no reliable service system has been organized 
by the big manufacturers. Furthermore, 
they have done little to make trouble tracing 
as straightforward as possible for the radio 
doctor by tbe obvious method of supplying 
with the instrument a diagram of the cir- 
cuit employed. Nobody who has not tried it 
can fully appreciate the length of time taken 
up in working out the diagram of, say, an 
electric set by the painful process of track- 
ing each individual wire to its lair. A 
straightforward theory diagram, minus all 
switching and other frills, and also a de- 
tailed diagram would be all that would he 
needed, and these could well he mounted in 
some easily accessible position, such as in- ] 
side tlu* lid of the cabinet. 

•Tiu; old argument that the circuit em- 
ployed is secret and 'unique' will no longer 
hold water today. No good manufacturer 
has anything to lose by disclosing the cir- 
cuit he uses. This old cry of 'unique circuit* 
was originally raised by certain manufac- 
turers of tbe baser sort in order to conceal 
the poverty of the land in the matter of 
sound design. The home constructor who 
makes a foolproof set for t lit* benefit of his 
maiden aunt, apd then very wisely departs 
into a far country, might also take heed and 
have pity on the unfortunate man who 
sooner or later will he called upon to effect 
{Continued on page t9G) 




What Tubes? 

I N answering that grave question, let 
the tubes speak for themselves. 
Everything else only beclouds the issue. 
After all, it’s performance that counts. 

And when you give DeForest Audions 
an opportunity to speak for themselves, 
they soon tell you the concrete results 
of sturdier mechanical details, more 
accurately spaced and permanently 
positioned elements, ample and uniform 
emission throughout long service, mini* 
mum hum and crackle, lowered gas con- 
tent, quicker heating without sacrificing 
reliability or long life, greater r.f. gain, 
and other DeForest engineering develop- 
ments made available in FRESH 
DeForest Audions. 

Of course there is a DeForest Audion 
for every conceivable purpose, ranging 
from the battery tube to the water- 
cooled transmitting tube. In addition 
to good tubes, you have a COMPLETE 
LINE of tubes, when you handle 




RADIO TUBES 

1)E FOREST RADIO CO. 
Passaic, New Jersey 



www.americanradiohistorv.com 



496 



R A D I O - C R A F T 



February, 1931 



MAKE Your Own 
Home- Recording Outfit 




L'SE A SKINDERV1KEN 
BUTTON 



This Microphone Unit is the Heart 
of Home-Recording 

With a SKJXDKRV 1 K EX microplione 
button von can make a powerful HAXD- 
MKROPHOXK — one of the essential 
parts in any home-recording outfit. 

The HAXD - M I CKO PH OX Li will 
faithfully pic k up your voice am! translate 
it into electrical current variations. 

These variations may he amplified — 
simply by connecting the HAXD-MlL RO- 
rilUXK. through a plug-in adapter to the 
detector or first audio circuit of a radio set. 

The amplified current* will powerfully 
vibrate the recording needle in a phono- 
graph pick-up connected to the "loud 
speaker" binding poMs of the set. and thus 
may he made to register on any pre- 
grooved phonograph record. 

The "play hack" is accomplished by con- 
necting the pick-up in place of the H.\XD- 
Mlt'ROPHOXK. and attaching a loud 
speaker to the proper binding posts. 

If you wish 1 4 1 dispense with the radio 
set amplifier, vou mav connect the 
SK1XDERVIKKX HAND - MICRO- 
I'HOXF direct to the recorder (the ‘'pick- 
up’’ with a recording needle) through a 
transformer. 

Full details supplied with every SK 1 N’- 
DFRYlKFX button, including diagrams, 
lira wings and instructions. 

These wonderful little SKIXDFR- 
Y1KFX microphone button* may hi* used 
for hundreds of uses, such as; 



RADIO AMPLIFIER 
DETECTAPHONE 
STETHOSCOPE 
MICROPHONE 



PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 



95 c EACH Two for $ 1.75 

12-PAGE INSTRUCTION BOOKLET 



containing suggestions and diagrams for innumerable 
uses, furnished wilh each unit. 



EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 

for every new it*c ileveToned for 1 Ills unit 
and accepted <:r./ published by us. 

SEND NO MONEY 

When the postman deliver* your order yon p,iy him 
for whatever you ha\e ordered, plus a few cents 
postage. 

(Canada and Foreign: cadi with order*) 



PRESS GUILD. Inc.. Rr-23T 

111 Murray St.. New York. N. Y. 

1*lr mall Tin* nt mm ■ ft- ♦naiiy of the following Items 
r.v 1 lwn# 

. . . .Sklndrn Ik**n Tr. l'nlt« at f‘“r. for 1: $1.75 

for 2: $2 for 20 for 4 

When Or ll if ml I \tl11 hav tli** iw-tmai) tl»e rrnt of the 
Items sjirrirtrd i«lu* pn-tnpe. 



Name * 

Address 

Clly Stal* 



( ( fmm j**t*tc 4 M- 1 * ) | 

repair tit the horror lie inis perpetrated, j 

Knit mm tidy. really knowledges hie mdin - 

Sen iet* Men are becoming less scarce, at 1 
am rate in the larger renters of eh ilhw- 
I i < hi ; altlii>ugh in small eonnty towns the 
.set owner still finds himself between Seyllfi 
and Khar\bdis, or, in other words, between i 
the local plumber and a member nt some 

foreign radio-engineering institute," | 

It is worthy of note that the immediate 
response to this invitation, on behalf of the 
British radio trade, was a letter trom a set 
niiiiiufaeturer (.1. G. (J raves. Ltd.) saving 
that the company acknowledged it lias 
missed a bet. and is now printing circuit - 
diagram cards, one of which will be at- 
tached to every new receiver. And yet there 
exists in the I'nited States a popular super- 
stition that the English are cimsen ative 
and slow to take a hint. 

Circuit Diagrams and Service 
•• tutitur, Wireless Wltrhf: 

"Sir, — Whilst reading the November 5th 
issue of your valuable .Inn mid the writer 
was particularly struck by the contents of 
vour Editorial. Certainly there is no reason 
why Circuit Diagrams should not be at- 
tached to the lids, or the hacks id receivers. 
This omission in the past, cannot, as you 
remark, he easily explained. I here is noth- 
ing to hide, and limi'h to gain, and the niaini- 
faetnrer might to have list'll this method of 
service assistance. 

**As you are aware, we manufacture yearly 
main - thousands of receivers, and do all our 
servicing by correspondence, sending circuit 
diagrams when rdpiest ed, but \oiir remarks 
have awakened ns to the fact that many a 
i customer could get valuable assistance from 
a technical, or semi-technical, friend, if a 
eirenit diagram were immediately mailable. 
M aiiv people would no doubt \aliic a dia- 
gram if they had it, hut would not trouble 
to send for it, preferring to return the 
receiver, 

"Thanks to your bringing this matter to 
our notice, again we must mark against 
oiiisrbes the fai t that these diagrams should 
nexrr haw been omitted. We are now 
jointing suitable diagram cards, which, when 
ready, will he attached to all new receivers. 

For d. (i. (iR.wns, I .to.. 

Wireless Mmntfttff rtritnj 

j (i, B.M1SMAW, 

Sheffield, f 4 ' inthtff i' ttntl M *tit*tijer:‘ 

RECORDS WERE GOOD 

B Y a test recently conducted by the Stutt- 
gart (Germany) broadcast station, an 
effort was made to determine whether there 
is siitlicient departure from natural repro- 
duction in modern broadcast records so 
that a keen ear can distinguish them from 
the actual artists in the studio of the sta- 
tion. A program intrrsjvrrseil with records 
was broadcast, in a contest to determine 
bow many listeners could be certain whether 
they heard original voices and music, or its 
mechanical reproduction, Of rejilies 

received, just fifty- two distinguished cor- 
rectly in all eases. Of course, we may im- 
agine that many of these listeners are 
eipiipped with receivers and reproducers 
which are obsolete according to our mo.st 
modern standards of fidelity; but the per- 
centage of accuracy in mere guesses would 
seem to he nearly as high as the above ratio, 
on the law of probabilities. 
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; your Earning 

Power ! 



W HATEVER vour job, you will find In EVERY- 
DAY MECHANICS labor-saving kinks uhich 
will help you to get more work done in less 
time and will bring you recognition from 
our employers. If you do machine shop work of any 
Lind, auto repairing, sheet metal work, electrical work, 
(arming, concrete work, carpentering, tool making, 
poultry raising, painting, plumbing, masonry, building, 
glass work, welding, or general repairing, a yearly 
subscription to EVERYDAY MECHANICS will pay 
for itself a thousand times over in a very short Cme. 
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Radio Generates "Health Fever" 

lithmtff from t><njc 4ffff) 



is thercfnre imrensetl. It is not even neces- 
>iiry Unit t lu* introduced dielectric shnll make 
contact with tin* pkites; the phenomenon of 
body capacity is familiar to all radio 
workers. 

Now, if a substance even slightly conduc- 
tive, like a human body, is introduced into 
tlic field of such a condenser as we have 
described, the capacity of that condenser 
is again altered: and, obviously, there must 
be some electrical reaction on the body in 
its field. This body — in the case we are 
illustrating, tin* patient — is not in the path 
of the currents from the oscillating circuit, 
except as electricity flows into the dielec- 
tric*, first from one side of the condenser 
and then from the other, while they alter- 
nately are negatively charged. Hut the 
leakage of the condenser must be very slight; 
and therefore the currents in the patient's 
body are supplied from its own potentials. 
They suffice, however, to raise the tempera- 
ture of the blood, which is a salty solution 
and therefore somewhat conductive. The 
heat, as will he seen, is applied to the body 
from the inside, and not from the outside. 

The temperature thus created is limited, 
in practice, only by t tie power of the ap- 
paratus, and the ability of the patient to 
bear it safely. It is hoped to cure germ 
infections, when the invading parasite is 
less heat-resistant than the host, by this 
process; without the unpleasant alternative 



of introducing a new disease, like malaria. 
The applications, also, are deemed to lie 
of special value in deep-seated affections, as 
in the bony joints. 

It will be observed that the wavelength 
used is longer than that which was found, 
in the earliest laboratory experiments, to 
give maximum results — about it meters. At 
the shorter figure, t he entire body, of aver- 
age size, serves as a receiving antenna, be- 
ing approximately resonant to transmitted 
energy. The longer wave probably permits 
of more gradual application of a gentle 
warmth. Physicians have issued a warning 
that, since the physiological effects of the 
waves below, say, five meters, are not yet 
fully appreciated, experimenters should be 
careful in the use of high power. 

In the use of the apparatus illustrated 
in the first part of this article, it is custom- 
ary to suspend the patient on a webbing of 
tapes stretched across a long frame; so that 
flic body is surrounded by air to the great- 
est possible extent. This air is confined by 
a box of composition boards; and two small 
••hair-dryers" warm, while circulating it; so 
that the body shall lose the least amount 
of its generated interna) heat by convection 
or radiation. When a suitable temperature 
is reached, the plates are separated more 
widely (the normal distance is about :I0 
inches) or the voltage is reduced or shut 
off entirely. 



Airplane Radiophone Installation 

{('onthmetl from pope |d>7) 



ping together. The nut is run up a little 
n\et- one-half inch, forming a tubular strew 
with a groove at its base. The cap which 
fits over the plug is made of nickel steel; 
and the prongs, fitting down over the plug 
sleeve and elai iping into the groove at tin* 
base, are tempered to hold the spring action 
imparted to them during manufacture. 

This installation effect holy shields the ra- 
diation of electrical energy and is sufficient l\ 
durable. 

Shielding of the leads from the magnetos 
to the plugs was accomplished by combining 
woven copper braid with flexible rarlmretor 
hose, the braid being plaeed inside the hose. 
I he* braid in itself proved to be a very good 
electrical shield; but, after a few hours of 
service, oil would soak into the braid ami 
insulate each strand from its neighbor, so 
that the effect ivciu *ss of the shielding was 
impaired. The flexible carburetor hose pro- 
tects the braid from oil; so that the com- 
bination, as developed by the Hoeing engi- 
neers, is effective. 

The shielding of the magnetos is rela- 
tively simple and consists of two aluminum 
sheets, bolted to tile magneto, and a band 
<rf spring bronze covering tin* gap between 
the plates. In front of the shield is a re- 
movable block with the outlet tube. 

These three types of shields compose a 
complete covering of metal for the igni- 
tion system, suppressing the interference 
so that it is not audible in the receivers, 
with their enormous gain. On this shield- 
ing the effectiveness of radio-telephone air- 
craft operation depends. 

Another great source of interference with 



the reception of voire signals was the emis- 
sion nt static elect rieil\ from the different 
parts of the airplane; every place where 
one piece of metal could rub against another 
proxed to he a source of interference, ('on- 
seqiietitly, all joints had to he bvpassed 
with a pigtail of copper braid, which was 
soldered to both of the moving parts. The 
standard turnhuekle was varied with the 
replacement of the usual brass safety wire 
by a strip of bronze, wired and soldered to 
the eye of the turnhuekle. 

Ml wires in the plane are either shielded 
with the copper braid nr else carried in 
conduit. J he latter method is preferable, 
since it permits the replacement of wires 
with a minimum of labor and expense. 

When the ship is equipped with a high- 
frequency transmitter, it is imperative that 
all the wires be completely covered with a 
grounded shield; as otherwise they will pick 
up the energy, and either burn out or absorb 
enough of I he energy, already ton small, 
which is radiated from the antenna svsteni, 

W ith tin* effective bonding and shielding 
ot I he airplane itself, the greatest difficulty 
encountered in the installation of the radio- 
telephone equipment was overcome. 

The choice of an antenna system presented 
a considerable problem; the t railing-wire 
type is undesirable, since it offers consider- 
able bead resistance and. over the San Frun- 
ejseo-C 'hieago and Sail Diego-Sea tile airways 
of the Hoeing* System, it is neeessarv at 
times to fly at altitudes so low that they 
preclude the possibility of a t railing-wire 
antenna. 

Therefore a mast -type antenna was devcl- 
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oped, consisting of a dural (light-metal 
alloy) stream-line shaft, projecting six teet 
into the air behind the idiot’s cockpit. 

Kverv traffic station along the two air- 
ways of Hoeing System is equipped with 
the Teletype, or telegraph printer, which 
is a source of radio interference. Hoeing 
System engineers found that they would have 
to develop some means of cheeking this 
interference to permit satisfactory opera- 
tion of the radio-phone equipment. 

They decided to equip the Teletype ma- 
chines with a rotating squirrel-cage type of 
induction motor. This removed the cause 
of the radio interference, because the usual 
type of motor has five sparking contacts. 
The reliability of the printer was not im- 
paired by this installation. 

With the elimination of interference from 
the various forces detailed in this article, 
Hoeing System engineers were aide to in- 
sure effective transmission and reception 
of the voice signals exchanged between the 
twenty-two ground stations along its air- 
ways ami the pilots of its fifty mail and 
passenger ships. 

It is the belief of the Hoeing communi- 
cation engineers that the long-standing de- 
bate over the relative merits of voice versus 
code aircraft radio has been answered in 
favor of the voice radiophone by reason 
of interference elimination. 



S.-G. Frequency-Changers 

( Continued from page 486) 

it is necessary to use a second capacity C*l- 
In practice, the two capacities are obtained 
by using a double condenser, of twice the 
value used normally to tune the grid circuit. 

In Tig. 7, it will he noticed, plate detection 
is employed, a “C" battery being connected 
in the grid lead, and the best operating 
point is found by adjusting the arm of the 
potentiometer. We may also use a grid 
condenser and leak, which must return to 
“A + .* 

With the screen-grid tube, the windings 
are on concentric tubes. The grid coil is 
55 turns of silk-covered N T o. UO wire, cov- 
ering %-ineh on a 2- inch tube. The plate 
coil is 60 turns of the same wire, an inch 
long, on a 1%-inch tube placed inside the 
other. 



SOME RADIO LAWS 

I K Australia (which country, by the way, 
has prohibited the importation of foreign 
radio receivers, in order to protect home 
industry) every electric set must have a 
“Danger!” notice on the inside of the cabi- 
net lid, with a warning that the power 
should be shut off before any adjustments 
or alterations are made. 

In Jugoslavia, it is punishable by a year's 
imprisonment or 10,000 dinars fine to "wil- 
fully or negligently interfere with the work- 
ing of a radiophone, or intercept the cur- 
rtuit necessary to the working of such ap- 
paratus.” A British columnist inquires 
whether this legislation was prompted by 
someone's stealing the prime minister's stor- 
age battery. 

In Ilford, England, there is an ordinance 
prohibiting anyone from taking a storage 
battery aboard one of the municipal street 
ears. Probably the eouneil thinks that there 
is no use crying over spilt acid. 



%- 



( 



v 



> 



www.americanradiohistorv.com 




February, 1931 



R \ D 1 O - CRAFT 



499 



The Radio Craftsmen 

[Continued from />oof 185) 
the fihinient. A T2A tube would be 
much better than either of those named, 
being more sensitive. — Editor.) 

SI IOK1 - WAVE CONVERTERS 

Editor, HAJMi>-Ci<AF*r; 

I am mud i interested in the frequency 
converter described by Watson Brown, in 
the September issue of Hai»iu-Crait but am 
much perplexed over my failure to secure 
results from a variation of the circuit to 
operate on D.C. Apparently, the circuit 
is identical with an ordinary single-tube 
short-wave set but without a grid-leak and 
condenser and with a, radio- frequency coil 
in the output. Assuming it to be such \ 
wound coils on tube-bases suitable for the 
tuning condenser I happened to have; made 
up tin* spiderweb coil, used an ‘01 \ tube, 
but couldn't get even a whistle. 1 then put 
in a grid-leak and condense* r and tried the 
outfit as an adapter connected to the audio 
end of m\ regular receiver; and it seemed 
to work about the same as the usual run 
of adapters perform. 

Observing tlmt Mr. Moss (in your Decem- 
ber issue) failed to get results with a regu- 
lar set of short-wave coils, l am wondering 
what there is about the circuit that makes 
it work, anyway. Personally, I don't un- 
derstand how the circuit omdd work, unless 
the coils used serve as an oscillator instead 
of functioning only as tuning coils. It t Ire 
set will work with an A.C. tube, it should 
work with a. D.C. tube. I connected the 
primary of the spiderweb coil to the aerial 
and ground posts on my regular set, sup- 
plying the plate current through the sec- 
ondary to the tube. 1 should be much 
pleased to sec something further in an early 
issue about the probable reasons for the 
lack of results mentioned in this letter and 
in the ease of Mr. Moss who. I presume, 
used the A.C. Circuit with the l)n ncr Coils. 

K. A. Box IIAM, 

S fn'ino/i* Id. M is s ouri. 

(This converter differs from the ordinary 
short-wave adapter: the latter has an oudiu- 
frujaeucy output. For that reason, a cir- 
cuit wired as an ordinary short-wave Set 
or adapter has an output which t lie radio- 
frequency stages of a broadcast receiver are 
not fitted to ‘ handle. When the normal 
short-wave detector circuit was used, t lie 
output became audio frequency, and the 
audio amplifier of Mr. Bonham's set would 
pass and amplify it. The purpose <»f tin 
converter is to oscillate at a frequency, dis- 
tinct and separate from that of the input 
signal, creating a second signal the fre- 
quency of which is in the ordinary broad- 
cast band. 

The set should work with a D.C tube, 
it flu proper voltage is applied and there 
is the proper coupling to cause oscillation 
through its grid and plate circuits at t lie 
desired frequency. Some tubes are not as 
good oscillators as others: the internal ca- 
pacity of the ’27 is lower than that of the 
Ml while its mutual conductance is higher. 
Mr. Bonham's letter indicates that the 
spiderweb coil was reversed: but we may 
suppose that this is n clerical error. He 
does not stall what Hie input circuit of his 
receiver is liktv — Editor.) 
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FREE 
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clude a consultation member- 
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want to see them and the full set of 6 
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sent to you Read them, look them 
over and prove to your own sati faction 
that one fact alone, which you will find 
in them, may save you an expensive 
repair, or help you to a better job. 



AVIATION 

MOTORS 

In addition to being a 
complete cyclopedia of auto- 
mobile engineering these 
books contain over lot) 
pace-, on Avtailon Motors, 
ar.d as they are just on the 
i>re>* they bring to you the 
newest and latest informa- 
tion obtainable This alone 
r ike* these books f«pa»a- 
ab't to anyone. 



NEW 1930 EDITION 

EVERY PAGE UP TO DATE 

Imagine books which are so new that with the ro-operntinn of the largest automobile 
manufacturers we have been able to bring every page right up to date— wiring dia- 
grams. construction details, service problems — are all right up ro the minute Nowhrie 
else that w e know of can >’OU got as complete and up to date informal ion Over a 
million dollars of resources have enabled u. Co give you the most up to date books 
on the subject ever published You wtll find nearly ;?0 pages on front wheel drives 
n lone Everybody interested in automobiles in any way will welcome these books, 
especially our 

NO MONEY OFFER 

This plnn firing? tnis valuable Irformatlon within the reach of everyone. You don’t send 
us a single penny you don’t have to pay us anything, just send your name and mlilncss an! 
we will send you the complete set of 6 volumes specially bound la I>r Lu\e Homj covers 
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20th Century 



MAII ORDER CORP. 

202 W. Jackson Chicago 111. 



Send for this FREE CATALOG 
of Radio Bargains 
and get FREE radio gift! 



Make 20th Century your headquarters for everything in 
radio. Lowest prices assured. Every article guaranteed. 
Complete equipment for regular and short wave receivers 
pnd transmitters. Sets, Parts / Kits / Pilotron Tubes and 
ether Pilot Radio products. Send for catolog NOW- 
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“TALKING MOVIES” EXPLAINED FROM A TO Z 

-SOUND PICTURES- 



By JAMES R. CAMERON, JOHN F. RIDER 



This is the most comprehensive book on the subject 
of ‘’talkies’* published. 

1,100 PAGES— 500 ILLUSTRATIONS 

Explains in detail the construction, operation and 
care of sound recording and reproducing equipment. 

Complete Guide for Trouble Shooting 

Every known trouble to sound recording and repro- 
ducing equipment is listed in this book — with full 
explanation as to its cause of remedy . 
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DEPT OF PUBLIC INSTRUCTION. 
Washington. D. C., Says: 

"There are no serie* of lx>oks oil 
Motion PLturej. in the « I Rile Wintry 
of congre>» m much u>e>I us those 
by Valuer mi. We reeoinrneml Iheui 
as a coin 1 1 let o Kulde to tlie Motion 
Picture ImJusuy." 



DEPT. OF COMMERCE. Motion Pic- 
tore Section. Washington, D. C. : 

“Soumi lectures and Trmihlc Shoot- 
ers' Manual is a most excellent iikve 
of work, uml of the same high call- 
lire of Cameron's preOous ] mh I i ra- 
tions — It contains valuable Infnrmsi- 
tiun uhirh will he of Kreat benefit to 
(’wrxiiie interested tn Motion Pic- 
ture*. " 



cc. 



PRICE, SEVEN-FIFTY 



-TALKING MOVIES - 

By JAMES R. CAMERON 

A book written in simple style for the beginner. Contains a complete history 
of sound pictures and complete instructions lor the operation of the various 
systems in use to-day. 

VITAPHONE — MOVIETONE — PHONOFILM 

115 PAGES— FULLY ILLUSTRATED— PAPER COVER 51.50 
Write for a Complete List of Our Books 

CAMERON PUBLISHING CO. Inc. - Manhattan Beach, N. Y. 



SERVICE MEN — DEALERS 

A few minutes of your time NOW, spent in reading 
the interesting announcement of the OFFICIAL 
RADIO SERVICE MANUAL which appears on page 
487 of this issue, might save you hours of time in 
servicing in the future. Every dealer, Service Man 
and custom set builder should have a copy at his 
disposal. 



KEEP 
POSTED 
ON IUM0 

I’HOl.fttSS 



Fill in and mail the 
coupon and 50c. and 
get your first copy 
of RADIO DESIGN, 
membership button, 
identification card and 
lithographed member- 
ship certificate. 



Join the Radio International Guild- 

• • • the international organization of 60,000 members which 
exchanges information, kinks and tips invaluable to experiment- 
ers, custom set builders and service men. Also — personal news 
of individual members together with short wave news and gossip 
from all over the world. 

Members receive RADIO DESIGN — official organ of the guild, in which 
prominent radio writers tell of the progress being made »n SHORT WAVES, 
TELEVISION and other new and interesting phases relating to the various 
applications of radio. 

Four big issues yearly. Articles on new circuits and receivers with illustrations 
and working diagrams. The radio news of the world in interesting form. 

* RADIO INTERNATIONAL GUILD? Box RC*2 ,TawRENCe7"mTssT “ 

| Enclosed find 50 cents for which please enroll me as a member of the Radio 
■ International Guild and send me the button and Radio Design for one year. 



Name- 



Ad Jr ess _ 



Tone Controls 

(Continued from pmje iT.’I) 

reproducer max Ik* doctored up to repro- 
duce any note, or series of notes, above the 
level of all the others; or to overcome any 
particular acoustic condition; and its output 
may be brought to just the right volume 
level for best results bv adjusting K. 

In the same figure, at B, a high-pitched 
horn is used in conjunction with a cone re- 
producer; and, again, K may he panel- 
mounted. This circuit arrangement is now 
in use in a number of private radio instal- 
lations, and the tone control is very satis- 
factory. 

Simple Tone*Control Methods 

For the owners of radio sets in which 
the reproducer’s binding posts are con- 
veniently accessible, Mr. lingo Gcrnsback 
offers three very novel extra-receiver sug- 
gestions; which he has found in practice 
to lie extremely effective. 

The first is illustrated in Fig. at C, in 
which it will lie noted that switch Sw is 
wired as a series-parallel circuit changer. 
Although a standard I).1M).T. switch is 
shown, one of the new panel mounted 
D.I\I).T. switches makes a more coninicrcial- 
appearing installation. The resulting elec- 
trical circuit when two magnetic reproduc- 
ers are used, is shown in diagram form at 
D. 

This method of tone control takes advan- 
tage of the audio effect which results when 
the load impedance, “looking into” (con- 
nected to) a signal output source, is changed 
in value; as by changing two load impe- 
dances from series to shunt or parallel 
connection. This circuit does not necessitate 
the use of matched reproducers. 

The second proposal of Mr. Gernshack 
may he conveniently applied to almost every 
radio set, in which a magnetic reproducer 
is used, and is certainly an ingenious con- 
nection, As illustrated in Fig. 3(> at E, an 
impedance (for which an old, ordinary, sin- 
gle headphone will serve) is connected in 
series with the magnetic reproducer. The 
needed variation in the total load impedance 
may he obtained by adjusting K, thus cut- 
ting the headphone more or less into circuit. 
Noth the headphone and K may he mounted 
inside the radio cabinet; the latter com- 
ponent being controlled l»v a knob on the 
panel. 

His third proposal i s to combine these 
ideas: the series-shunt switch will then con- 
nect to the loud-speaker posts on the re- 
ceiver; and leads 1, 2 and a of the output 
load (the magnetic reproducer, the head- 
plume, and the resistor H) to the posts 
similarly numbered on the switch. 

A graphic representation of the various 
forms of audio reproduction is given in 
Fig. .17. An ordinary by-pass condenser ar- 
rangement may result in a “falling eluirae- 
t eristic” — the type of reproduction shown 
at a . An old-style radio set, with large 
by-pass condenser values in use, may be 
represented by the curve b. The form of 
reproduction control, obtained in the man- 
ner shown in Fig. at, gives a “rising char- 
acteristic” — represented as c. 

The dotted line <1 indicates that there is 
great loss of volume at one frequency (as 
when the paper in a magnetic cone becomes 
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.Ibove. "curves of response" indieatiuo the 
ehtiruet eristics */ act no! reproduction, as modi' 
field by tone r« ntrol, tn comparison with prnc- 
tical per feet ion (/). 

worn sit tin* apex). Tin* effect of excep- 
tional miiplihcut ion ut mu- fmpiency is in- 
«Ht*;itt*t] nt t : this condition might lu* due to 
resommee in tin* room. 

Aji uconst ical ly ideal line is shown below 
;it f; while t lu* effect that may obtained 
with two reproducers, or a tom* control 
that introduces has s and treble accentuation, 
is shown at */. ’flu* cum* A is similar to h. 
but better in shape. 

those wlm wish to go more deeply into 
the study ot audio baud selection, the con- 
trol of a limited number of audio fmpien- 
eies in order to correct resonant distortion, 
and kindred subjects, will do well to read 
* 1 he Inflective I sc of l»y-pa>s Condensers 
and Resistors," by 1*. II. Greeley, in the 
\njrtist, IMJfli, issue of U.\iiio-('uai*i . and 
"The { It irnatc in Amlin Selectivity," by 
Sterling (ileasnn, in the September. IP4U, 
i^siie. The mathematieallx dneliru d techni- 
cian will tin tl also useful material within the 
tables in the article; "Simple Radio Mathe- 
matics for I lu* Service Man,” in the Sep- 
tember and October. I! WO, issues. 



The Sargent-Ravment 710 

(f 'nut in tied from fnujt 475) 
ami the top of the shield can. Their con- 
st ruction, however, is not recommended for 
the set builder. 

A list of parts for the const ruction of 
this receiver is given below; most of them 
are included in the original equipment. Their 
places in the circuit may be easily identified 
by referring to the diagram. 

List of Parts 

I Silver-Marshall shielded eoj) "No. 12t M ; 
*1.1 — SAL shielded roil "No. 1 22"; 

*1.2, I T L4, 1 .5 — S.M . shielded mil **Xo. 
121 "; 

(\ Cl, ('2, GT (A, ('a — S.M. variable con- 
densers "No. :*2<>R" (one only); 

Oi, ( 7, Ok (*!>. CHt, ( II— S.M. midget con- 
densers "No. :wr (one only); 

*FC to FCltf inclusive — Polymet o.l-inf, 
fixed condensers; 

V(‘ Kleetnul Tonatrol ]0,non-ohni putcn- 
tionieter; 



*R. 1U, R2, H:< — KiHlO ohms; 

* K 1 — 7 1 i.i M M > ohms: 

*IL>, R»i, RJ, RH — 5 ,immi ohms; 

*R?»— loll.tli HI ohms; 

Rin — 25« l,c Ic H I ohms; 

Ri ( 1 to KFVlii inclusive- — S.M. radio-fre- 
ijneney chokes "No. 275" (*one only); 

OI — .n25-m f. (fixed); 

(•R, (»R 1 — 2 megohms; 

I JVC* — ,lMM>15-inf.; 

w I — S.M. "Tilil " power transformer; 

11 — S.M. “427 1 " power transformer; 

1- S.M. "220" audio transformer: 

T.4 — SM„ **221” output ti ‘ausfonuer; 

*('h R.C.A. double .40-hcnrv clmke; 

(hi — S.M. *.TMI ** choke: 

( I* — 1 )ubilier Il-mf. condenser block; 

( 1*1 — S.M, **i>74" condenser block; 

*VD- Klectrad 5<m-olnn resistor; 

# N D1 -Klectrad 5Mtl-ohlii resistor; 

*\ I )2 — h.leet rad 4. 5nn- ohm resistor; 

*A I ).I — Licet rad 4,5<Nk-ohui resistor; 

\ 1)4. N 1)5 — - Klectrad J5.iMMi-olun resistor; 
~G IV — 2,M0(1 -o)iiii resistor; 

*11 1 — l,5iM>-ohru resistor; 

*RG — l-nif. 

*R(‘l — 2-mf. 

*T1( — 5iHknon-ohiii variable resistor; 

*TC— . WW>-mf, 

* f infinites new /met nifuireif. 

Radio-Craft Kinks 

(( ’out in netf from fiiuje I H 1 ) 
these are to be fastened to the chassis with 
screws. The socket may la* mounted on top 
of the upturned cover. 

It tin* socket is of the snhpanel or sunken 
type, the cover of the can should be cut 
out so that it tits over the socket. A l a 4 - 
ineli round hole will accommodate the largest 
socket. The shield can easily la* removed or 
replaced. In slipping it in or out of the 
fastened cover. 



\ SHORT AY \VK COIL FORM 
Ry Herbert L. DeWolf 

H \\ I N ( . built a number <»f sliort-wave 
coils and given them a thorough test, 
the writer is of the opinion that coils made 
in accordance with the arrangement shown 
in big. 4 work better than any others. 

Hie idea is to hack-saw* supporting strips 
from an old coil; and fasten them with ma- 
chine-screws to a tube-base, and to the ILK. 
cnil by means of top damps. 

1 he wire for the tuned coil should be 
about No. lli enameled, spaced 1/lli-in.; on 
the regular cclliilojd-accf one form. 'The 
tickler uinv be wound at the bottom end 
of tlie tuned coil; outside of the straps; or 
formed first and cemented inside the coil. 




. I not lu r 



Fig. A 

version of the home-made plug-in coil. 

With eoiistreetiiOi. 




AM PE RITE automatically corrects line voltage 
variations, up and down, to exact require* 
mints, bclwern 1 00 and 140 volts. Saves 
tuoes. pri vents overloading, improves tone, 
reduces tiee service. 

A lype tor every radio, including mantel models. 
Can be installed in five minutes, without 
cnassis changes. 




your dealer or write to Dept. 
RC 2 for installation Chart. 



AMPCRjfiT Qrporvtlon 

36 * 6 ROAOWAY NEW YO*»K 



Self-Adjusting 

VOLTAGE CONTROL 




WORLDjWI de 







Set t 



A new null© T In ill !'ii* >«»u! I.I -I en In DIRECT to London, 
i'jnl- Berlin. Bunins .\ i 1 1 * - ami other hmadra-tlng -taMor.s 
f In oiisrlMiiit tlu* w.ild via -hort Enjoy unique f . *r- 

«iyn pniKratu*. fnnu -iiuiik** lands. Your ordinary n*» elver 
i .miiot mm 1 In Ilie-e h.w wave <1 at I> mi<. WOHl.l > -\V 1 1 iU 
ItKCU VCR *h- 14 ii* V.<t meter mi Into wiili -iirprl-h:* 

1 ■ 1 a 1 1 1 .* SEND NO MONEY! -In-r write v»nr hatue an) 

.:«J* it < on a |»< >-t i-a k «l ami ask u« to -end you till', won* 

• l**tfnl guaranteed -lout wave s>l. Pay im-trnan $»;. 4 *» pi .e 
a -mail >]< liven i-haiue All f»nli < r< We-t >»t the H«xki*s 
iiin-t he a<-<-tii)i|oii)ii‘i| liy $l.tlh < lei >•*< ii I'orHim loUiitrU^ 
mn-t remit in lull. Wilte Uwlay! 

NEW RADIO BARGAINS 

Low Power Transmitter a<la|itnl>)c for rilione or 

With |iliiK-tn ol F $14.75 

Auto Radio \‘>v- 221. 2— 227 tul»«< and 1 -*_*4*i 

Hover tulie. -Imile di.il, trememloii- volume. Coin* 
i ju i Kit- any *-itr We iniaranh i- iJil< -er to 

iietform heller than -el- -ellltiK up to $ 1 An 20.00 

B Eliminator. Uotie Ihv with jsn tnhe. Is© vult-*, 
will iipeiaii* up t<» leu tulu* set. t nl ly guaranteed. . 6.75 

AC — A B C Power Parks, Mimpletety a--enihled 8.75 

Tubes: I’X (v|ie, u-ilav reidaeeinenl Kiiarantee. No. 21 M . 

$2.25: Vo. 2."n. S2.45: N«». 2**l. $1.85: Nn. 21"*. $1.25; 
N- $1.25; No. 1*27. 75e: No. T2* . 65r; No. 171, 75c. 

International Microphone, two hutimt lor imMle inldre-- 
-v-iem and tiaii-iuliier*. spee<li m nui-h $9.75 

CHAS. HOOHW1N CO. 

4240 Lincoln Ave., Dept. R-15, CHICAGO 



On Page 452 you will find tin interesting 
announcement of the Supplements to the 
OFFICIAL RADIO SHRVICE MANUAL. 
It takes hut a few minutes to read of the 
full particulars about this announcement. 




MICROPHONES 

For Transmitters — F. A. 
Systems and Reecrilir.r. 
also cables, accessories atvl 
repairs. Catalog just cut. 

UNIVERSAL MICRO- 
PHONE CO„ LTD. 
Inglewood, California 




w ll-F-L Master tone 

-new in nuigniftrcnee of tone — 
new In power with world- wide 
* reach — new In Quick tuning — 
new In wnsltlvity and selectiv- 
ity With a station at every point 
\ondial. A new price — America s 
finest radio at amazingly low 
, cost. FRKH Hook explains all. 
Send for it and Special Ojffer now- 

HIGH FREQUENCY 
LABORATORIES 

72- 3900 N. Claremont, Chicago 
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v/ -// 'i^rite for these 



^MY RATEIH 
LAW OFFICES 
oppositi 
U S PATENT 
v OFFICE > 



At ill© loft Is a view of 
my drafting and sneci- 
tlcat ion ottlres where a 
large stall of experienced 
experts 1 In my constant 
employ. .Ml dronings and 
Spec! tica lions are pre- 
pared In my oil ices. 



Protect Your Ideas 



Take the First Step Today 

If von have a useful, practical, novel idea for any new article or for an improve- 
ment on an old one. von should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the C. S. Patent Office. Frequently two or more applications are 
made for t lie same or substantially the same idea (even though the inventors 
may live in different sections of the country and he entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 
filed Del a vs of even a few days in filing the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once l>y mailing 
the coupon below. 

Prompt, Careful, Efficient Service 

This hirpe. experienced organization devotes its entire time anc! attention 
10 patent and trademark cn»<. Our office* are directly across the street 
from the U. S. Patent Office. We understand the 
technicalities of patent law. We know the rules 
and requirements of die Patent Office. We can 
proceed in the quickest, safest ami best ways in 
preparing an application for a patent covering your 
ii!, our success has horn built on the strength 
of careful, efficient, satisfactory sen- ice to in- 
ventors and trademark owners located in every 
state in the Union. 

Strict Secrecy Preserved 
Write Me in Confidence 

AH communications, sketches, drawings, etc., are 
held in strictest confidence in strong, steel, fire- 
proof files, which are accessible only to authorized 
members of my staff. Feel free to write me fully 
and frankly. It is probable that I can help you. 

Highest reference*. Hut FIRST — clip the coupon 
and get my free hook. D«> THAT right now. 

No Charge for Information 
on How to Proceed 

The booklet shown here contains valuable information re- 
lating to patent procedure that every Inventor should have 
And with it I will also semi you my "Record of Inven- 
tion* - form, nil whl h ,\ou can sketch your hlt-a ami 
establish Its date before a witness. Surh e\l<lence may 
later pm\e valuable to you Simply mail the coupon anil 
I will send you the booklet ami the ‘‘Record of Invention - * 
form, together with il-lailcrl information on how to pro- 
ceed and the costs involved. I»o this NOW No need to 
lose a minute's time. The cuuitoti will bring you com- 
plete information entirely without eharge or obligation. 

Clarence A. O'Brien 

Registered Patent Attorney 
Member of Bar of Supreme Court of the United States; 

Court of Appeals. District of Columbia: Supreme Court 
District of Columbia; United States Court of Claims. 

Practice confined exclusively to Patents. Trade- 
marks, and Copyriqhts 



CLARENCE A. O’BRIEN 
Registered Patent Attorney 



Bank Bldg., 



350D Security Savings and Comm'l 
Washington. D. C. 

— or — 

Suite flOfi. Dept. I<»6, Woolworth Bldg., New 
York City 

Please send me your free book. *'llow to Obtain 
a Parent." at. ! your "Record of Invention* - form 
without any cost or obligation on my part. 

Name . 

Address . 



(Important: Print or Write name clearly 
and address office nearest you) 



New Radio Devices 

(Continued from page 470) 

t rival Inst run mil Co* of Newark, N. J. : 
is just this instrument eonibination. 

I$y means of toggle switches and binding 
posts, there are made available the ranges 
of O-U-W-WO-liOO volts, and 0-10,000-100, 
000 ohms- Vs a voltmeter, the scales are 
1000-ohms-per-volt. Knelt instrument is pro- 
vided with a pair of .‘10-inch cables terminat- 
ing in long test prods. There is a meter 
zero-scale adjuster; also, a zero-ohm battery 
ad juster. V toggle switch selects either the 
0-1- or 0-10-Ma. scale for testing the con- 
tinuity of high- or low-resistance circuits. 

Dimensions, 5 l /ix3%x2 l / e inches deep; 
weight, including self-contained battery, 221 
lbs. 




F«*. D 

A combined voltmeter ohmmeter of hiph quoit* 
ty, intended especially for tadio service work. 



D.C.-A.C. Convertible 

(Continued from page 4 70) 

there are appended some general data on 
the instruments used by the writer; and this 
should serve as a guide: 

Tuning condensers Cl, C2, CO, Ck are 
.Ono:j5-mf. USD units; the It.F. coils, (leif- 
Win. Filament choke Clil is a speeial 10- 
henrv inductance capable of passing 050 to 
.100 mils. A Fordmica choke was used in 
the sel ; lmt an equivalent unit may he made 
by winding 850 turns of No. 2(> enameled 
S.C.C. wire on a nearly closed iron core with 
a cross-section of about one square inch and 
a winding length of three inches. The re- 
quirements for PT are obvious. 

Resistor Rl is a 1,000-ohm Clarostat com- 
ponent. A ‘50,000-ohm resistor is used for 
l»2. Resistor R:j is 500 (duns; R4, .‘10 to (>0 
ohms; K5, .1, 000-ohm potentiometer; U(>, 0.5- 
mrg. : K7, 10,000 ohms; R8, 20,000 ohms; 
Rff, 20-watt 10,000-ohm Clarostat variable 
power resistor. 

The condensers have the following capaci- 
ties: C-5, ,001-mf.; 0«, 07, Off, ClO, Cl2, 2 
inf.; C8, .25-mf. : Cll, 4 mf. 

The pilot lights, VI 1, V 12, arc the 5-volt 
type. The fuses, El, F2, F3, Ft, are of 
2-amp. rating. The crystal detector 
("Dot.") was a Carborundum fixed unit. 
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New Ideas in Television 

(Continue*! from fmne 177) 



second, and the broadcast carrier is modu- 
lated mi hnth sides, as customary, the hand 
will extend tin full J » M I kc. The sharpness 
t>f television images is determined hv the 
nmnher of picture areas or lines: and, at 
the lixed sending rate of ]5 picture" per 
second, it is evident that the sea lining speed 
per unit elementary area increase* in pro- 
portion to the Idleness of grain of the 
picture. 

Much lias been written in regard to the 
feasibility of simultaneously receding both 
music and television on a single set: and 
the television technician is confronted by 
the problem, why may not the bars he let 
down a trifle to enable the \ast faiuih of 
radio fans, whose principal equipment con- 
sists of an audio receiver and a loud speaker, 
to hook ii]i a neon television lamp and a 
scanning disc, ping the tube into the speaker 
jack, and tune in their television along with 
the audio broadcast? 

Sight and Sound Reception 

Several schemes for satisfactorily accom- 
plishing this function have been devised; 
hut additional development is essential to 
perfect these two-pnrposc sets before sub- 
mitting them to the crucial test of prac- 
ticability. The most promising method is 
that of plurallv modulating the wave at the 
sending station with the *iimiManeoiiv *nmid 
and television signals (that is, hands corre- 
sponding t<i tin* mii"ic and the televised sub- 
ject, in the studio); and. at tin- receiving 
"i t, demodulating the double-wave ’ trans- 
mission and diverting each component into 
its respective apparatii" (the sound signals 
going to the speaker and the television sig- 
nals tii the neon lump). 

Separating these "igrials, to avoid mutual 
interference, i" accompINhcd by u*ing one 
or more hand-pass filter" to keep the lower 
frequency sound-wave energy from the neon- 
tube circuit, ami applying il after suitable 
.'miplificution to actuate oulv tin- speaker 
(as shown diagt animat icallv in Rig. I>). In 
order to assure successful operation, the 
television signals imi"l lie in a freqiicncy- 
band somewhat higher than that of the 
sound waves. Fur. if we consider tin* fact 
that the high-pass liltcr passes all frequen- 
cies above, sav a kc., it is seen that we will 
have glow-lamp flashes occurring quite often 
in response to sound wave* (of the higher 
musical frequencies which embrace a JO- 
kc, hand) ; so that music will streak the 
picture — and, conversely, television signals 
will energize the speaker element. 

The fact that the broadcast hand may 
reach or even exceed inn kc., does not mean 
that every successive television signal is 
sent in the uniform interval of l-.Vijinuth 
second; for the subject being televised is 
made up of all kinds of areas varviug in 
"i/e, shade and color, and not in predeter- 
mined mathematical order or sequence. A 
relatively sizeable area will give rise to a 
correspondingly long signal (persisting, say, 

] /2000-seenml ) : a signal of such duration, 
being well within the audio range, causes 
a click in the speaker and mars audio pro- 
gram reception. It i" reasonable to assume 
that the shortest signal? — those caused by 
passing abruptly from a white to a black 



portion of the scanned subject— are Jess 
than one fifth as numerous as "iguals of 
greater duration: so that many of the im- 
age signals necessarily fall within the range 
of audio reproduction. The problem re- 
solves itself into excluding the longer tele- 
vision signals from the speaker. 

Shortening the Image Signals 

The writer's idea, which may he better 
understood by referring to Fig. A, is to 
speed up Hie scanning rale, a ml also to 
break up the Held swept by the scanning ' 
beam: this producing a large number of 
artificial changes and contrasts in the shaded 
areas. Kacli such contrast creates u fresh 
signal; and a rapid succession of contrasts 
tends, because of its high frequency, to 
create a series of impulses alternatclv posi- 
tive and negative whose algebraic value, 
in ]/]n,non- second, is insufficient to produce 
a response in the speaker. 

Korty-cight-linc picture", miles" scanned 
at a rate in excess of |on pictures per sec- 
ond, arc not suited for teamwork with audio. 
Pictures of 2 ihi lines (lu,iHiu picture area*) 
posses greater detail and are well suited 
to dual transmission: for the reason that 
the scanning rate varies a* the stfnnre of 
the number of lines scanned, correspond- 
ingly accelerating the frequency. 

The rays from the lamp (Fig. \) pass 
through the *2<Mi-hole spiral ami, a* the disc 
i" rotated 15 times per second, the field of 
view is scanned in siicccs"ivc lines at the 
rate of n,Mfin lines per .second. Consequently, 
to attain our assumed television minimum 
frequency of in kc., each line must have 
breaks not farther apart than one-third the 
width from side to side of the scanned 
area. To insure this condition, the panel 
behind Ihc person being televised i" divided 
into a series of alternate dark and light 
hands; so that, as the* scanning beam rap- 
idly travels across the field of view, signals 
of a minimum frequency (determined by the 
sparing of the hands) are generated in the 
photocells at a rate higher than would he 1 
derived were the background of a uniform I 
shade. 

Sharp silhouettes, or pictures showing tin- 
head and shoulders of a single person, are 
obtainable on a tS-line disc, A 2iMi-lin<* disc 
will transmit a group of sixteen persons 
who, if dres*ed in different-colored or 
striped clothing, will (on account of the 
more or less checker-hoard effect of the 
ensemble) produce twenty to thirty breaks 
in continuity as each transverse line is 
scanned: and this, without providing the 
aiixiliarv striped panel. So that the mini- 
mum — three breaks — (assumed above) is at 
least quadrupled: giving a good assurance 
that the longest television signal will he too 
short to affect the speaker, by a margin of 
safety which appears sufficient. That is to 
say, although a minimum television fre- 
quency of H> ke. is all we theoretically need, 
a 1 1 li i lit n n 1 1 1 frequency far in excess of that 
needed is assured by breaking up the field 
into a series of segments. 

This article has dealt only with a con- 
sideration of the shortest practical tele- 
vision signals which will not produce irrele- 
vant sounds in the audio reproducer. The 




More 

Pleasure 

From 

Your 

Radio 

Receiver 



At last you can retire 
relax or read while listening 
to your radio without the in- 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the— 



X-L SENTINEL 

for the time you wish the receiver to run and 
-presto- off goes— the music and the light— 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night lights, etc. Fully guaranteed. 

SEE DEALER-OR SEND DIRECT 
LIST PRICE $6.75 

X-L Radio Laboratories 

1224 Belmont Avenue Chicago 

Service men and set builders — Write for 
attractive agency proposition. 



ELECTRIFY YOUR 
RADIO FOR ONL 

Why discard your present irood set when you 
can electrify it for only ft 86, and banish the 
expense of buying new batteries? 




423 W. 



and banish the annoyance and 
B batteries? 

Over 150.000 Townsend 
“B” Power Units in l st» 

nookrd m> In a few minute*. I m* 
same HIM 1 *- in- eliaiiKo. Work < n 
A.r lnii\ Oelf» nr D.e. You'll e 
am.i7.4i] nt l he fiupru\ rhitnii In it— 
reptlmi ."’mu I name and addo-s 
today far full detail. Moot and I'liS 
Trial Offer 

TOWNSENO LABORATORIES 
Superior Street Chicago, Illinois 





id lMxC't whole ale [trires. 

]n< In h mui-t Tune Con- 
trol *» re* n i, riil "mu ihetern- 
(Iviie Radio I ‘honour iph font- 
tlnailon. dmrt receivers, 

biiti*in<il»ilii radio*. puMIr ad- 
dress. .VUrartlte walnut con- 
soled and latest arres-nrles, parts 
and kits. Don't buy until jam 
«ee cur big catalog. 



Western Whjdici fcj.fiJ.Cu, 

isa w Lu kfc = st. ch if ago 



Send for] 

FREE; 



ALUMINUM BOX SHIELDS 




Beautilul silver dip finish, 5" x Q ,f 1 
6". $1.89: 10" a 6" a 7", $3.25. Ws 
make any size to order. 

5" x 5" x 5" knockdown eoil shield 
(like picture on left). $1.00. 

.25 Spraque Midget Cond.. 59e; 7- Plato 
Midget Cond.. 50e; 4 and 5-prong plug- 
in eoil forms grooved for wire. 45c: I 
Meg, Variable resis. and wafer adapters 
for tone eontrot; Drum dial drive cable 
by foot or mile. Please Include sufficient 
postage for shipment. 

BLAN, The Radio Man. Inc, 

89S Cortlandt St., New York, N. Y. 



■ 1 /V I i^i [Vi I W ome inr r rev uiime hook, 

I 1 HIM 1 o “HOW TO OBTAIN A 
* , PATENT'* and Record of 

Invention Blank. Send model or sketch and descrip- 
tion oi your invention for our Free Opinion whether it 
chics within Fat cut Office Roles. RADIO and ELEC- 
TRICAL Cases a Specialty. Prompt, Efficient Sendee, 
FEES ,N INSTALLMENTS 

VICTOR J, EVANS A C0. f 923 - 9th, Washlnpton, D. C. 
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A 

Special 

Courtesy 

to 




Radiotricians 

Professionals 

Engineers 

Mechanics 

Consultants 

Designers 

Service Men 

Contractors 

Manufacturers 

Dealers 

In order to make it possible for all Radio 
Technicians to read RADIO-CRAFT 
regularly, each month, we have put 
into effect a special subscription price. 
The regular price of RADIO-CRAFT is 
$2,50 a year (12 issues). The newsstand 
rate is 25 cents a copy. 

Any radio professional, sending in a 
subscription on his letterhead, showing 
that he is engaged in some capacity in 
radio work will receive as a special 
courtesy 

EIGHT ISSUES OF 




FOR ONE DOLLAR 



Just pin a dollar bill to the coupon 
below and forward it with your letter- 
head or business card. 



RADIO-CRAFT, 

RC-2, 98 Park Place, 

New York, N, Y, 

Enclosed find $1.00 for which please enter 
my subscription to RADIO-CRAFT for eight 
months. 

Name 

Address 

City State 



failun* of the higher frequencies to urteet j 
the speaker is due to the sluggishnrss of 
the relatively heavy parts of the speaker, 
as well as to the impedame of the speaker 
circuit; so that a litter need not he jdaeed 
in the latter. It is also known that the 
ordinary person's auditory nerves are in- 
capable of respond in); to any sounds pro- 
dueed at a frequeney in excess of 10,000 
cycles. 



Hints to Manufacturers 

(Contintteri from jmtje 4-71) 

the option of both speeds, so that, hy tiirn- 
in jx n switch, the set owner could play either 
present-day standard commercial discs or his 
own recordings. 

I believe that the standard phonograph 
records of the near future will he the Id- 
inch (list's; sin'll as art* now distributed by 
the phonograph companies to radio stations 
and theatres. It is surprising that these 
have not been made available to the musical 
public. 

.\ 1 1 t.n is 1 Wat x stk \ N , 

130 Settee re r .-/re. ( AVirerA*. ,W 



AUTOMATIC VOLUME— MANUAL 
TONE CONTROL 

W ITH the advent of individual tone 
control for general use, what reason 
is then* fur not adding other refinements 
to the unit sales of radio dealers and Serv- 
viee Men? 

Automatic volume control in a universal 
unit would be very popular with the radio 
set owners, and increase the salt's of sets 
not incorporating such a unit originally. 
Perhaps a unit combination of personal 
tone control anti automatic volume control 
in a single housing could he produced. 

Stani.ky L Horn i i. 
Route 7, SjiokttHf 1 . Washington, 



Filament Resistors 

(Continued from pnt/e 1 - 7 1 ) 

and 44 F — **; the remainder of the ‘20,1.7 ohms 
required for lilauicnt ballast may he distrib- 
uted anywhere in the circuit. 

The actual resistance value needed, of 
course, deviate permissibly from the exact 
figures given here. For instance, in many j 
standard circuits, the *22 tube was ballasted J 
hy a 15-ohm resistor in the negative lead 
tapped at 10 ohms; with a further rheostat 
to equalize the 5-volt tidies as well to a 
battery supply. 



RADIO'S ROUGH ON ROBBERS 

T IIK police stations, which short-wave lis- 
teners hear from time to time, are not 
merely sources of entertainment. A few 
mornings ago a burglar in Buffalo, N. Y., 
while busy before a safe, found himself 
con f rout etl hy a flying squad of police, whose 
ear had been directed to tin* spot by the 
radio at headquarters. Similarly, a report 
of a robbery ami murder in Michigan was 
relayed hy the state police corps through 
their transmitter at Fast Lansing; and at 
once eleven radio-equipped ears wen* con- 
verged on the mute of the fugitives. Within 
another two hours, they were captured. 





CLASSIFIED ADVERTISEMENTS 

Advertisements in this section are inserted 
at the ci »>t of 1 en cents per word fur 
each insertion — name, initial and address 
each count as one word. Cash should 
accompany all classified ad vcrtiseiuents 
unless placed by a recognized advertising 
agency. No less than ten words are 

accepted. Advertising for the March 19.11 
issue should be received not later than 
January 7th. 





DETECTIVES 



DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Experience unnecessary. Particulars 
Free. Write. George Wagner, 2190B Broadway, 



FORMULAS 



.MAKE AND SELL \nui uw 11 prod nets. We will 
mniL'.h \uli any formulas. Write fur our liter. i- 
tine. Chemical Institute. 19R Park Place, New 
York, X. Y. 



HELP WANTED 

STEAM SI 1 1 P P< >S rn ON S— Experience tin acres. 
>;n\. Sec the world. List free. I), Areulus, Mt. 
Venn m. X. Y. 



INVENTIONS 

INVENTIONS ft )MM ERO Al.IZED. Patented or 
tin patented. Write Adam Fisher Mfg, Co., 594 
Enright. St. Louis, Missouri. 



PERSONAL 



LADIES and gentlemen, North America's leading 
letter eirele invites \mi make new pen friends 
everywhere; 111 II information without obligation, 
'file Circle, Middletown, Indiana. 



RADIO 



SERVILE MEN. ATTENTION - Speakers re- 
wound. magnetized, repaired, $2.00 tu $2.75. loin* 
plete Power Pack Service — Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 



‘■WORLD- RECEIVER. $1.25. Illustrated Bar- 
gain Ciita big. 10c. Neil Tasker, Sliamnkin, IVitita, 



SERVICE EOt'l PM ENT - l se latest service 
methods. Build a Radio Frequency Oscillator, 
Modulated Radio Frequency Oscillator, Audio Fre- 
quency Oscillator, Grid Dip Meier and a receiver 
with one stage Audio in one unit. I'se only parts 
necessary to build the modulated oscillator. Cir- 
cuit diagram $1.00. Built in copper ease less 
tubes and batteries $25.00. Midwest Amateur 
Radio Service, Ottuma, la. 



SONC POEM WRITERS 

SONG POEM WRITE US-- Keal" proposition 
llihlielef. DI53N, 21C4 Keystone, Chicago. 




LY/rS STOP TOBACGO?. 



Banish the era vine for tobacco a a 
thousands have. Make yourself frea 
and happy with Tobacco Redeemer. 
Notasubstitute. not habit forming. 
Write for free booklet telling of in- 
junousefTectof tobacco and depend- 
able, easy way to relieve 
the craving many men have. 

Newell Pharmacal Co. 

Dtpt. 928 Clayton, Mo. 



FREE 

BOOK 





ToAnySuitT 



Double I lie life of your 
coju and vest with rerrectly 
man lint pants. 100,000 patterns. 

Kwry pair hand tailored tu ymn measure: 
no "read* nudes.” Our match *ent FREE for 
jnur O. K. hefore pants are inode. Fit guar- 
anteed. Send piece ol cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 
1 15 So. Dearborn Street, Dept. 383, Chicago 



Outdoor Jobs 

Get Forest Itnnger. Park Ranger or Game Prrtector job: 
JlHi-$jm> month; vacation; steady jobs; patrol forests and 
parks; protect same. Qualify nmv. Write for full details. 

DELMAR INSTITUTE Dept. B-39 DENVER, COLO. 
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A Push-Pull Short-Wave Set 

(Continued from pa ye 47(>) 




Connections of the plug-in coil, as wound by 
Mr , Cebik on a UY tube base. 



is connected across this instrument, to pre- 
vent noise during its adjustment. This 
method does not affect the tuning. 

Resistance coupling, it will be seen, is 
employed in the single audio stage; as usual 



Left, a plan view of the set; right, a panel 
view of the arrangement. The heavy lines 
indicate two small sub-panels. 



with detector tubes of high impedance. A 
second stage of audio may be added for 
loud-speaker reproduction. This receiver 
was designed, primarily, for code reception, 
but it works better than any other which 
the writer has tried on these short waves. 
The signals from locals — and, at times, from 
distant stations — are too loud to hear on the 
phones after the first audio stage. 

It will he found that the screen-grid volt- 
age is very critical, and that the receiver 
will not oscillate until the proper adjust- 
ment has been made. Once this has been 
done, the setting should he left alone; as 
it will remain at the proper value, regard- 
less of the frequency of the signal. 

The parts required are; besides to those 
previously mentioned: (*3 — .onnoT-mf, fixed 
(mica) condensers; C4 — 0.5-mf. ; 1*5 — 1 mf.; 
('<►- -Jldti-mf, ; Hi, U4 1 megohm; H3 — 0.25- 
meg,; KPT*. — S.-M, choke. No, 227. 

In addition, a filament transformer with 
a 2*4- volt secondary is required, and a suit- 
able “B” unit for electric operation from 
the 110-volt lines. 

The front panel is of aluminum, and the 
whole receiver fits into an aluminum cabi- 
net; from which Cl, and K2 as well, must 
necessarily he well insulated. 



LIVE AND LEARN 

A CCORDING to a statement issued by 
the American Federal Radio Commis- 
sion, 78.8 per cent, of that country’s listen- 
ing public use portable wireless sets while 
on holiday. 

— Wireless Weekly (Sydney, Australia). 
This may he true some day, when the use 
of automotive radio becomes general; hut 
the “portable** set has never been as popu- 
lar in this country as in Great Britain and 
on the continent of Europe. 




The “Da-Lite-R” Receiver 

(Continued from pa ye 478) 



knob on the panel which permits the intro- 
duction of a very small amount of adjust- 
able feedback at this point. The ILF, trans- 
formers are so designed that this feedback 
(which is effective in this circuit only) is 
evenly distributed over the entire broadcast 
band, and need be readjusted only for the 
weakest signals. The screen-grid of the de- 
tector tube is at the same potential as those 
of the ILF. amplifier tubes and, like them, 
connected to the arm of a potentiometer. 
The latter thus gives exact regulation of the 
amplification and regeneration simultane- 
ously and serves as a volume control, oper- 
ating the set. 

The output of this receiver can be fed 
into any audio amplifier which has an input 
impedance in excess of 100,000 ohms, and 
will supply 750 microamperes plate current 
to the detector tube at the potential of 125 
to 150 volts at the plate of the tube. 

It is particularly recommended that a 
special low-gain impedance-matching stage 
of audio amplification be used in connection 
with the tuner. The output of this audio 
amplifier inay be of any type desired; such 



as push-pull ’LVs or, as the writer has ar- 
ranged it, push-pull *50*s. 

Design Data 

The ILF. inductances are wound on forms 
l y 4 inches in diameter; the primaries being 
alongside the secondaries* blit spaced there- 
from 1% inch. The primary or antenna 
winding of L consists of 30 turns of wire, 
which may he of any convenient size; for 
instance. No. 24 D.C.C. 

The two secondary windings of L consist 
of 120 turns; as do the secondaries of Ll2, 
1.13, and L14. The primary windings of 
1.12, 1.13 and Lit consist each of 40 turns 
of wire. The shield cans have a diameter of 
2\ inches. Note that the can shielding the 
antenna coil is open at the end where the 
antenna coupling coil is placed. 

Parts Required 

Instead of following the usual program of 
scheduling an ironclad “list of parts,” the 
writer is going to supply in a different man- 
ner data on tin* instruments that comprise 
the standard kit of parts for the “Da-Lite- 



Dealers and 
-Tervicemen - 




DAYLIGHT DISTANCE 

Have you ever heard stations 500 io Irt(M) miles away 
In broad daylight? Can you Orl rue In distant stations 
only one channel separated from the most ixwverful 
local? The now Moore DA-LITK-ll does Uiese things 
with ease 1 and has unequalled tone quality. Hundreds 
of users of the 

MOORE 

"DA-LITE-R" 

voluntarily testify that It Is better than any other 
set regardless of cost. It Is easier to build, too. Send 
for complete Information. Full size blueprints and 
specifications. 11,50 postpaid. 

MOORE RADIO COMPANY 
72 Cortlandt St. New York City 



Short-Wave Receiver 

Hut Id a Ileal Set for $10; operates Speaker; Music 
Direct from enormous distances. (Jet 7 sheets of In- 
structions; Carts List. Cl nulls, All- Electric or Battery 
t)|ierath»n. Dimensions, Layout, Assembly Prints, Coll 
Data. Operation, How to Build It Gradually; Also liow 
to build an Adapter; More dope than $5 worth of 
magazines. Complete. 65 Cents (See Special Offer 
J te low t . 

Build Latest Transmitter for $8; Instructions (8 
sheets) gives data as for above set ; also Aerial sizes, 
Rectifiers. Filters; A.C. or Batteries; Start Sending 
with Receiving Tuhe; Add big tube later; Practical 
Const ruct Iona l dope. Ham License Easy after Building 
It. Complete. 00 Cents, Dollar Bill brings both sets 
of Instructions, 

DELFT RADIO 

S24 Fairbanks Ave. Oakland, California 



Siudy Radio in 

CANADA 



CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
310 Yonge Street ... Toronto 



f ~^ i SOMETHING DIFFERENT 
|> Mystery Cigar Lighter 

J ff P A ?5 $25 A DAY 

Showing this Scientific Marvel to Men. 
New Principle of Ignition. What Makes 
_ It Light? No Flint or Friction. All 
Guaranteed. Sample with Sales Plan, 25e, 
Sample Gold, Silver or Chromium Plated, 
$1.00. Agents, Write for Proposition. 

NEW METHOD MFG. CO, 

Desk SF-2, New Method Blda,. Bradford, Pa, 



No Wind 
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The hotels on this and the opposite 
page are patronized by the Radio 
Trade. Make them your headquarters. 




r NEW II 

EN MORE llAll 

145 EAST 15* ST. NewYotfeGty 




GYM NASI U M 
SWIMMING POOL 
SOCIAL ACTIVITIES 
SPACIOUS LOUNGES 



SINGLE UP 

ROOMS ' ■ 3</ 

Hi BATH/2™ 



SPECIAL 
WEEKLY RATES 

SINGLE /&°3 VP 
DOUBLE /j6°-UP 



GEO.TURKEL-MGR. 



per day 

NEW 
YORK'S 

Smartest 

700 R00M- 

# CLUB HOTEL 

^o#* Men ^ tfoffiflt 




H M receiver. Since the constants of the units 
are given the constructor who does not wish 
to obtain tlio regular kit may use any make 
of apparatus for which he has a preference. 

Condensers C8, t'9, CIO, Cll are hanks 
of O.l-mf. capacities. The tuning condens- 
ers tl, 12, </3, G4, C5, used were “GSl/* 
.0U042-nif. units, Condenser Cti has a cn- 
pneitv of .000025-1 nf.; 1'7, .000015; C12, Cl It, 
CH, .002-nif.; Cl 5, .00025-mf. Tolyniet con- 
densers were useti. 

Tlie radio- frequency chokes Id, 1/2, Id, 
1.8, 1.0, 1.10, 1.11 are I lie standard 85-mh., 
chokes which usually are scramble-wound 
with about 750 turns of wire on a small core. 
Chokes 1.3, Id, 1.5, I.ti are specially designed, 
with 1,000 turns of small-sized wire (about 
No. 3(i D.C .('•)» and are rated at 150 mil. 

Resistors HI, H2, HU are 100 ohms; HI, 
7,500 to 25,000 ohms; H5, 50,000-olun Cen- 
tralab potentiometer. Except for the last 
unit, Aerovox resistors were used. 



RESISTOR MARKINGS 

T HE resistors used in all recent Crosley 
and Amrad receivers are marked with a 
color code which indicates their resistance 
value. An explanation of this code may 
help Service Men to trace circuits anil order 
replacements. 

Each resistor ha. a certain hotly color, u 
colored end, and a colored dot on the body. 
The body color stands for the first digit of 
the rated resistor value, the end color stands 
for the second digit, ami the dot color rep- 
resents the number of ciphers following these 
two digits, all as given in the following 
table: 



Black 0 

Brown 1 

Hcd 2 

Orange 3 

Yellow 4 



Green 5 

Blue .fi 

Violet 7 

Gray 8 

White !» 



For example, a resistor with orange body 
color, green end color, ami a red dot has a 
resistance of 3500 ohms. 



A GOLDEN RECTIFIER 

Hrofessor I Via bon, the French investigator 
of metallic contact detection and similar 
phenomena, has also eommmheatrd to the. 
French Academy of Sciences observations 
on the one-way conductivity of cupric ox- 
ide, as utilized in dry electrolytic rectifiers. 
'The necessary system involves “a conductor, 
a semi-conductor, and an insulator." To 
obtain the* second, cupric oxide (CuO) was 
obtained in a chemically pure form, and 
compressed into discs; which were given a 
heat treatment, at a certain temperature, 
fora certain time: then cooled. This resulted 
in increasing greatly the conductivity of 
the oxide. (Her these discs, a little fmcly- 
divided gold, suspended in collodion or shel- 
lac, was biushcd to form a film of wry thin 
semi-insulating material. 

With these discs compressed between metal 
sheets, a unit was formed which might be 
regarded either as a polarized condenser, 
or as a rectifier. Its one-way conductivity 
is very efficient; as shown by measurement* 
of the current passed in either direction. 
The pressure and the temperature applied 
to the cupric oxide, and the time of heating 
appear to be quite important in obtaining 
the best results as well as the percentage 
of gold in the applied solution — although an- 
other metal might be substituted, presum- 
ably, if it resisted oxidization as well. 
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Dual Crystal Set 



(Conthiunt from pa ye 185) 



in which crystal rectification is used with- 
out R.F. amplification requires a good sized 
antenna to provide ample pickup. 

I.ow-loss principles are of vital impor- 
tance in constructing a really good crystal 
circuit and cannot he stressed too highly. 
In his experimental work the writer used 
grounded- rotor condensers, large wire in 
the coils and good tubing. Experiments in 
the future, however, will probably he cen- 
tered around the shorter waves; in which 
ease hare enamelled wire low-loss coils will 
he used. 



In the original experiments, an old ‘Fresh- 
man" crystal detector was used and gave 
very good results with small need for ad- 
justment. Any good make of crystal will 
do though, of course, the “Carborundum" 
cartridges with battery and potentiometer 
provide the greatest stability. The cart- ' 
ridges alone are very satisfactory on ac- 
count of their permanence of adjustment, 
and will require hut little space. For DX 
work, where the utmost in sensitivity is de- 
sired the stabilizer had better l>e used. 

The circuit employs two phone condensers 
pf equal size. They may lie of .001- to .002- 
mf. capacity; and are placed, not across the 
phone terminals, hut across each of the two 
crystal output circuits. 

The audio-choke originally used was 
home-made and consisted of a wooden bob- 
bin containing a wire core %-inch in diam- 
eter. The bobbin was made in two sections, 
each of which was wound full of No. 28 
D.C.C. wire in even layers, each section 
being one inch long and 1 %-inch diameter. 

A tap was taken between sections or the 
connection to the switch-arm; while the ter- 
minals were intentionally left long enough 
for connection to the two crystal detectors 
and the phone terminals. 



Unique Superhet 

(Cott tin nett from pope 180) 

turns of No. 28 enamelled, with the lower 
lead, near the slot, soldered to the “Fl" 
prong and the upper lead to “G.“ The 
windings should all be in the same direction. 
When connecting the socket into circuit, the 
“F” terminal goes to the antenna; "F2” 
to the shield and ground; to the oscil- 
lator grid coil; “Fl” to the potentiometer 
slider; and to the grid. 

High Intermediate Frequency 

The oscillator employs a tuned-plate cir- 
cuit instead of the usual tuned-grid. The 
grid coil 1.5 is untuned, and connected in 
series with the coupling coil 1.1 which feeds 
the energy to the first detector. 

1.5 is wound in the slot with 35 turns of 
No. 28 enamelled; the start going to the “(”* 
prong and the finish to “F2.” The plate coil 
1.4 consists of 7(i turns of the same wire; the 
lower lead being soldered to “FI” and the 
upper lead to “I\” 

With such a high intermediate frequency 
(approximately 3(H) kilocycles) the overall 
selectivity of the super would suft'er 
greatly if the usual form of tuned iiupcd- 
cnce were used to couple the di ft emit 
stages; therefore comparatively low-ratio i 



HOTEL DIRECTORY OF 

THE RADIO TRADE 



HOTEL CUMBERLAND 




54th Street and Broadway 

New York City 

3 Minutes to Times Square 






Close to Everywhere — but Removed 
from the Noise and Clamor 


| 


1 


A modern fireproof hotel with 
every modern hotel convenience. 
Within walking distance of the- 
atres, shops and business sections. 


\ 

L 


DAILY RATES: Room and Bath, $2 and $3 

Special Weekly Rates 


per day 


Under the Personal Management of Joseph Goulet 

formerly of Hotel Woodstock, New York City 
j FREE CATALOG FROM ANY RAILROAD DEPOT 




HOT€L 

U DITORI UM 

Opposite Cleveland's 
$15,000,000 
Public Auditorium 

300CLEAN MODERN ROOMS 
Each with bath 

$ 2? o$ 2f°0?° 



NO PARKING 
WORRIES 
HERE 

1 _ GARAGES 
AT THE HOTEL 
W.H.BYRON 

Manaytr . — / 



EAST SIXTH AT ST.CLAIR AVE- 



C L€ V€ L AN D 



* -“fcSH 3IR-J i 
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Over the Mountains 

{rwn Los Angeles 

559 #= 




on 



GaUons«/GAS 




Think olltr FIVE HUN l)R HI) FI TTY-NINE M ILFS over 
rou^h mountainous country burning only F.LEVFN GALLONS 
OF (iASOUN'H. Imagine more than FIFTY MILTS T'lThlt 
GALLON. That is «hat the WHIRLWIND CAR HI RhT INC 
DEVICE does lor I). R. GiMtert, enough of a saving on lust 
one trip to more than pay the cost of the Whirlwind. 

The Whirlwind Saves Motorists 
Millions Of Doums Yearly 

Whirlwind users, reporting the results ol their tests, are amaze*! at 
the results they are getting. Letters keep streaming into the office 
telling of mileages all the wav frum 22 to 59 miles on a gallon, re- 
sulting in a saving ol f mm to in gas bills alone. 

Mark A. Fstes writes. "I was making 17 miles to the gallon on my 
Fontiac Coupe. Today, with the Whirlwind, I am making 35 5*10 
miles to the gallon." 

I*. P, Goerzen w rites: "34-6*10 miles with the Whirlwind, or a gain 
ol 21 miles to the gallon." 

K. J. Tulp; "'I lie "hirlwlnd Increased the mileage on our Ford 
truck from 12 to 26 miles to gallon and in speed.’ 

Car owners all over the world are saving money every day with 
the Whirlwind, t>e»ides having letter operating motors. Think what 
this means on your own car. Figure up your savings— enough for a 
radio— a bank account — added pleasures. "hy let the nil Com- 
panies profit by your wade? Hud out about this auia 2 iug little 
device that will pay lor itself every lew weeks. 

FITS ALL CARS 

Tn Just a few minutes the Whirlwind can be installed on any make 
of car, trm k or tr.u lor. ll*S actually less work than changing vour 
oil, or putting water in vour battery. No drilling, tapping or 
- hanges oi any kind ne. essary. It is guaranteed to work perlertly 
«>n any make ol car, tru. k or tractor, large or small, new model or 
«4d model. The Ui‘»rc road live llie ui.»re V*»u will save. 

SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO $100 00 A WEEK AND MORE 
Whirlwind turn arc making ldg prntlii supplying this fast 
.riling device thul car owiu r- < annul afford to be without. 
Guo) territory is dill often. 1'n-e -unnple tiffer in workers. 
Full purlieu/ us Mvii on teipit->l. Just check the coupon, 
GUARANTEE 

No matter what fcTml a car y«»u have --no matter how bis a (ran eater 
it in— The ’’hirlwind will hat.- y«>u money. We af»«olutt-l> guarantee 
that the Whirlwind wdl more than save it* coat in raauline alone wkhin 
thirty day*, or the trial will cost ynu nothing. We invtu *• u to teat It 
.J our riak and eapentie. Y.hi are to be the nwle judge 

FREE TRIAL COUPON ■■■■■■■■ 

Whirlwind Mffl. Co., 999-448-A Third St.. Milwaukee. Wis. 

Gentlemen: You may send me full particulars of your 

Whirlwind Carl>urelhig deibc and lull me hmv I ran get 
ut»e free. TIiL dues nut obligate me ii» any way whatever. 



NAME 

ADDRESS 

CITY 

COUNTY STATE . 

Cheek here if you arc interested in full or part time 
salesman position. 



SERVICE MEN AND DEALERS 

Get These Bargain Specials 

y r»nnf. Flocks for A.Iv. No. 37 eon- 
! milling 5 - .’Hi Henry chokes mid 

mini. IiDu-Us. $3.75; ^ uxlcv LMMHl-olmi 
Volume Control, :L’h' : font ralali Twin 
Vn|. t 'oiitrol. HMMH1-1 .VfU.IMM> olims. 
Itlc: Colli HI la If Vol. I ’oil! I’ol^ 5 n.<mio 

1 ohms. Hoe: Hy-Pass foml.. A mid., 
i 28o ; Ilv-Vflss CtFiul., 1. lllftl.. 350; 
Kilr.-r i*oinl.. 1 mid 150’ lit Work 
irig Volts, 32o; Filter t'mul.. 2. inftl., 

! doll l i.t . Working Volts’. 45c; Ma- 
jestic lD-phl»’flin*li| Flock. £'*,65; 

) Fryaut A.C. Toggle Switch for luit- 

' dt.v jind elect rie sets, appreveil, 

I while they Inst. llle. lots of ten. SI. TO; 

7-Straml * Copper Aerial Wire. I5c. 
lots of 50. £7 .15; 7 22 Heavy CtFpper 
Aerial Wire. 28e: S<*1L1 K.C. Copper 
Lead -in Wire. 5(H) ft., *1.50; Fixed 
Pigtail 1‘esiMors. asst, tdinis. !>6c per 
I d«F/. ; Hr. Clamp. large. :4c eaeh : 

Window I.ejuls each: Large 

filas^ lilsul. HVisc, lots of 100, £2.75; 
t Lightning Arresters, OMjc, lots of -5. 
FI. 15; Indoor ribbon aerial, 30o, lota 
of 1 £3.U5. 

Send 20% with order, balance C.O.D. 

Deduct 2% for full remittance. 

LEIMAN RADIO CO. 

58R Warren St., New York, N. Y. 




tc non W,LL BE PA,D T0 

*D,UUU ANYONE who 



PROVES THAT THIS IS> 

not f lie actual nlFOto <fF iFFysetf 
showing my superb physique 
and bow the Hns-s Syalem has i 
lmrca-cd my mm height to- 
»> it :i A-4 inches. Hundreds 
of Te-dlinonlals. Clients up 
to 45 veurs old gain from 1 to 
6 inches in a lew weeks I ! 

No Appliance* — No Drugs— No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete Com Inclng Tesilmony ami t*iirHculnr« j 
col- '-taiup< “Atlmv time fur icinm malls across 
I be A llantb- “ G MALCOLM ROSS. Height Specialist. 
Scarborough, England, (P. 0- Box 15). 




transformers were ilrcidcd upon, '1 lie sec- 
ondaries lia\e the same niimher of turns 
and size of wire as Ihe grid impedance 1.3 
in the first detector circuit. 

The first transformer has a slot-wound 
primary of ISO turns of No. 3ti enamelled 
wire, tapped in the exact center. 1 he start 
is soldered to the “C“ prong, the center 
tap to FT and the finish to ’‘I*. 4 '' the 
coil socket is connected into circuit with 
to the grid; "V'2" to the negative side of the 
filament; ”C‘ 4 to the side of the neutralizing 
eon denser, "VI" to the B positive ami ”1* 44 
to the plate. 

The primary of the second transformer 
has !>0 turns of No. 3d enamelled ; the start 
of the winding jroiiijr to the “Kl 44 pronp 
and the finish to the 4 ’1*" |>n*njr. The socket 
is connected in the same manner as the first 
except that the “C” terminal is left open. 

The last or output transformer is exactly 
like the second, except that an additional 
winding is employed as a tickler. This con- 
sists of 30 turns of No. 30 enamelled, wound 
on a I 1 /, -inch cardboard tnhe i^-ineh hnijr, 
and placed inside the form near the hot tom. 
The lower lead pies to the 'T'” contact pin 
and the other to The ’V” terminal 

on the socket is connected to the detector 
plate through an .001-mf. fixed condenser 
C7, and ‘T’*T’ to the biasing resistor in the 
“H — ” lead. 

Condenser Mountings 

As the rotors of the .(MW3o-mf. tuning 
condensers ((') are not at ground potential, 
they cannot he mounted directly on the 
shield. They should lirst he fastened to 
r s -inch bn k elite or hurd-riihher strips. 2 
inches stpinre. 'Flic strips may then he at- 
tached, about 1 .-inch from the shield, by 
means of four maeliine screws. l lie con- 
denser shafts will not lu* long enough; so 
flexible couplings and P ..-inch lengths of 
1 ,-ineli round bakelite rod are neetled to 
extend them heyniul the front panel, llalf- 
inch holes are drilled in the shield and metal 
panel where the shafts pass through. 

The rndio-freipicncv choke in the oscil- 
lator M B 41 lead should have an inductance 
of <>0 to No millihenries. It may he pur- 
chased, or constructed by the builder. A 
very efficient choke can he made by wind- 
ing 2ND turns of No, 30 enamelled wire in S 
slots (35 turns per slot) cut in a 2-inch 
length of wooden dowel 3 , -inch in diameter. 
The slots may he readily cut with a hack- 
saw. This choke will he effective throughout 
the entire broadcast hand. 

The second detector U.F. choke may well 
consist of NOD turns of No. 30 enamelled, 
scramble-wound on a 3 ,-inch core. (A com- 
mon thread spool will do very nicely.) Its 
use keeps the H.K. currents out of the audio 
amplifier, thereby preventing howling. Many 
set-builders, and manufacturers as well, 
overlook this important little piece of 
appu rat us. 

Bypass condensers having a capacity of 
0.5-mf, eaeh, together with IFF. chokes, 
similar to the one ill tin* second detector, 
may he placed in the screen-grid circuits 
if desired. The chokes are not absolutely 
essential but, theoretically, their um* tends to 
reduce feed-backs and result in greater 
efficiency. However, it was found that they 
could he dispensed with without impairing 
reception in the least. 

The bypass condensers are necessary, un- 



less the 45-vnlt tap on the * 4 1V* eliminator is 
shunted by at least one microfarcd. No 
condenser is shown in the diagram across 
the 135-volt tap; as this bypass is usually 
pm\ided in the eliminator. If the elimi- 
nator is not an integral part of the rccchcr, 
or is placed over a foot or two from the 
receiyer* all of the **1>~}- 44 leads should he 
bypassed by 1-mf. condensers. 

Voltages Required 

A voltage of 45 is sufficient for the plates 
of the two detectors and the oscillator. If 
more than this is applied to the latter, i 
”C 44 bias will he needed; resulting in tim- 
ing troubles, due to the presence of har- 
monies in the output. 

The 1.1 . and A.F. tubes are supplied yvith 
a plate voltage of 135. The grid bias for 
the A.F. tube and the second detector h 
obtained front a loUd-olmi resistor H4, of 
7.5 watts rating, in the *’1> — 44 lead; this 
is provided with tyvo sliders; the one nearest 
the ”1>— 4 ’ being connected, usually, to the 
grid return of the second detector. 

The audio amplifier is of the conventional 
type. Any good brand of transformer may 
lie employed; hut tine of the new parallel 
plate-feed units is to he recommended. If 
greater volume is desired, tile output may 
tie fed to an additional stage. 

The filaments of the tubes are controlled 
hv means of fixed resistors, connected in the 
positive leatls. This was done so that the 
negative sitle could he grounded to the 
shield. 

Complete details in regard to the con- 
struction yvill not lu* given; for the builder 
generally has lying around idle parts which 
may or may not he of the same type em- 
ployed in this super. For this reason, only 
the values of the various units have been 
designated. It is well, however, to use parts 
which are both mechanically and electrically 
perfect. 

A layout of parts is depicted in Fig. 2. 
The foundation is a : * s -irich wooden base- 
board. is inches long In 12 wide. This size 
allows sufficient space for the parts with- 
out crowding, and tits into a standard 
13xl.u-ineh metal cabinet. All of the wiring 
is thine with No. 1U flexible hookup wire. 
Where the lends pass through the almnimitn 
shielding, holes are drilled and fitted with 
i s -ineli hard rubber electric socket bushings. 

\ 5n .01 in-ohm regeneration control (H5) 
and a 200-olmi potentiometer 1{ were chosen 
he cause their shafts are insulated from the 
sliders ; permitting direct mounting on the 
metal panel. 

Operation 

When the mounting and wiring is com- 
pleted, the tubes may he inserted and the 
external connections made (it is assumed 
that the wiring is correct). The filaments 
may now he lighted and the I.F. timing 
condensers (C5) set at very nearly maxi- 
mum capacity, with the regeneration con- 
trol adjusted to minimum resistance, Con- 
nect a low-range milliaiiuueter in the plate 
circuit of the A.F. tube and adjust the bias 
until the meter shows 7 mil damps. Now 
time in a fairly strong signal and vary the 
first -detect or potentiometer (U) for great- 
est volume. 

The l.F. stages may then he lined up. 
The second detector's tuning condenser (C5) 
is left near maximum, and that in the sec- 
ond l.F. stage increased slightly. That in 
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the first I.F, stage is then set somewhat 
lower than either of the others. This method 
of “staggering’’ the stages results in a 
hand-pass effert; having a tendency to in- 
crease the selectivity without cutting off the 
sidebands or decreasing the sensitivity hi 
any great extent. Although not exactly in 
accordance with theory, it has proven very 
effective, not only in this receiver lmt in 
omers as well. 

After the I.F. amplifier has been adjusted, 
Hie. plate-grid capacity of the first detector 
tube should he neutralized by varying the 
condenser Cl. To determine if oscillations 
are present, touch the grid terminal on the 
socket with the finger. If a distinct thump 
is heard t fit* tube is oscillating, and a differ- 
ent setting of Cl is necessary. No thump 
will he heard if the value of Cl is correct. 

The negative bias required on the grid 
of the second detector cannot he stated with 
any degree of certainty. Anything between 
zero and about 12 volts will work. A volt- 
age of 2 to 4 will give the greatest sen- 
sitivity; hut, at this value, loud signals tend 
to overload the tube, resulting in distortion. 
From G to 10 volts is usually suflieieut, and 
it will only be necessary for the operator 
to vary the slider until the qiiulitv is at its 
best. 

When a weak station is being received, 
regeneration in the second detector may he 
increased liv varying the resistor K5. Too 
much regeneration causes distortion; so it 
is well not to go too far with this. 

A short antenna, not over 50 feet long, 
should lie used with this super. .More than 
this will increase the noise-signal ratio, mak- 
ing reception uncomfortable, to say the least. 



Only eight or ten feet will bring in many 

stations on the loud speaker with a mini- 
mum of static and other extraneous noises. 

List of Parts 

Two .000715- in f. variable condensers, C; 

One .0005-nif. semi-variable condensers, Cl; 

Three 1-nif. by-pass condensers, C2; 

One .005 -mi f. tixed condenser, C;i; 

One 25-miuf. neutralizing condenser, C4; 

Three .0005-tnf. semi-variable condensers, 
C5; 

Four 0.1-iuf. by- puss condensers, C(i; 

One .001-mf. by-pass condenser, C7 ; 

One 200-ulmi |Miteiitimneter, K; 

Two 10-olim filament ballasts, 1(1; 

Four l-olnn filament ballasts, 1(2; 

One 5-olmi filament ballast, 1(71; 

One 1500-ohm Carter resistor, with two slid- 
ers, 1(1; 

One 50,UUU-olim “Kudiohm” variable resistor, 
1(5; 

Six Silver-Marshall type ‘*1710-1*“ plain coil 
forms, and six CV sockets, for induct- 
ances; 

Six tubes, two 222 type, two 112A, one 
201 A, one 210, and six CX sockets; 

One S.M. “225” or “255” audio transformer, 
AFT; 

Two aluminum stage shields, TxGxG inches, 
S-Sl ; 

Two S-.M small copper shields for I.F, 
stages, S2-S71; 

Two I ( . F. chokes, home-made; 

Three terminal strips (see Fig. 2) with 
landing posts; 

Two National "Type 15” dials; 

One standard metal cabinet, 19x171x9 inches, 
and one baseboard, 18x12; 

Wire fur inductances and hook-up, etc. 



Radio Principles in New Applications 



(Continued from inuje IG9) 



The signals, from which the talented gen- 
tleman from Fast Pittsburgh takes his cues, 
are given by means of light, 'flic operator 
who directs his motions is armed with a 
control tube containing a mam lamp, which 
is modulated at audio frequency*. Throwing 
the light from this on the proper photo-cell 
operates the desired relay in the robot. 

Within its figure is a miniature talking- 
movie equipment; that is to say, a lG-mrii. 
projector, containing film with appropriate 
speeches in sequence on the sound track. 
This is operated at the proper time, and 
gives ’ Kasttrs a very’ copious vocabulary in 
a rich, baritone voice. A green light oper- 
ates this sound apparatus, and a red light 
the motor equipment. This talented per- 
former made his debut before the A. 1. K. K., 
under the ehaperonage of I.. W. Chubb, re- 
search director of the Westinghousc labora- 
tories. 



desirable to test protective devices which 
are to be exposed to the real stuff; and to 
determine how to safeguard telephone, tele- 
graph and power lines, etc. 

Tn the illustration reproduced on page 
IG8, we have a portable lightning gener- 
ator the ladder-like device on the truck — 
sending a million-volt flash through a wire 
which glows dazzlinglv with the discharge. 
(The wire, it is said, is of little use there- 
after for practical purposes.) Corona dis- 
charges, line surges, etc., and other phenom- 
ena of wire lines under high voltage, and 
natural atmospheric peaks are reproduced 
in this manner. Nowadays, too, oscillo- 
graphs can he used to record all the vacilla- 
tions of a flash of lightning, showing its 
path during a ten-millionth of a second. This 
is done by the cathode-ray tube; for no 
mechanism can move so fast. 



Lightning to Order 

T'nder the same auspices, artificial light- 
ning was produced for the electrical ex- 
perts. An impartial commentator- -much 
more one who crawls under a feather lied 
when a crash of thunder is heard — might 
inquire why lightning is so desirable that 
engineers should add to the quantity which 
is already more than filling its quota of 
static. 

•The answer is that artificial lightning is 



A few yea rs ago, electrical engineers went 
into the mountains and spent a summer 
trying to snare lightning. As with other 
fishermen, the biggest prizes undoubtedly got 
away. Now we have the artificial appa- 
ratus. which produces thunderbolts “just as 
good,” if more expensive than the real ar- 
ticle. And the improved lightning arresters 
are nmv more efficient to prevent the tie- 
iips of public utilities, which were once not 
infrequent. The new “porous-disc" tvpe is 
termed an “autovalvc.” 



SERVICE MEN and DEALERS 
\Y/r SPECIALIZE IN 

W L REPLACEMENT PARTS 
Send for Our Latest Bargain Bulletin 



BAL-RAD REPLACE 
MENT BLOCK 

For Atwater Kent No. 37 

This unit contains the proper 
chokes and high voltage coo* 
denser*. All flexible wire colored 
leads ideiiiir.il iu the original. 
Fully guarani m»1. *>1 QC 

Each 



BAL-RAD HY VOLTAGE SURGE- 
PROOF CONDENSERS 
For General Repair 
and Power-Pack 
Work 

We guarantee ihcae comic s for 100 per rein. fieo 
rep lace men t. Repairmen should carry a feiv dozen 
In stork. 





One Alfd. 

Two .Mfd. 
Four Alfd. 

One Alfd. 
One-half Mfd. 



fitift Working Volts 
tint) 

(•DO 



Kuril 

30c 

40C 

60e 

50c 

25c 



PIGTAIL CARBON RESISTANCES 

,52!? °. hm 15000 ohm lOOftn ohm (1 AH 

1000 ohm 25000 ohin shook ohm 



4700 ohm 



2 megohm 



GENERAL REPLACEMENT 
TRANSFORMER 

Can he uspd as replacement in all sets 
using 224, 245. 280 and 227 tube?. 

Our Price $2.75 



4 






THORDARSON POWER 
TRANSFORMER 

For Seta using 220. 227. 245 and 280 

tube*. *7C 

Our Price 4 *3 



PEERLESS A.B.C. POWER 
TRANSFORMER 



For use with 215. 280. 224. 227. Also 
has a 3-volt winding for 199 tubes or 
Amperlte voltage control. 

Our Price 



$3.75 



3 




VICTOR A.B.C. POWER 
TRANSFORMER 



I sed in all Mi-tor Sets. Fnr use tvllh 
»* - 221. 2 - 245. 1 - 227 and 1 • 28H 
t uoe. < an also bp u>ed fur any Power 
Amplifier using 245 tubes. £2 yg 



Our Price 



GENUINE PHILCO POWER 
TRANSFORMER 

I’*lng 4 - 220. 1 - 227. 2 - 245 and 1 - 283 

$3.75 



tubes. 

Our Price 



t 



— SPECIALS — 



T’nlted Electric Afnlnr and Turntable 

Parent Phonovox 

n.C. A. Power Transformer. Parr Xo 8535’ 

n.C. A. Part Xo. 8333 

Ilf. A. Part Xo. 5990 

Zrnllli Power Transformer ’ ’ 

Karl-Free<l Power Transformer* . ' 

Victor Push- Pull Transformers... .... 

Zen h h A n dl n Tm n « former 

Zenith Output Transformer 

Zenith Inter -St age Audio Transformer. . ! 

Frpshman Replacement Transformer 

Edison Audio Transformer 

Pros ley Double 30 TTenrv Chokes 

Poly met III Volf, 1 Mfd 

Polvmet 2 Mfd 

Potter H Mfd Condenser !!!!!!. 

Pros lev *4 Affd. Condenser 

ItaMIarl Itrjitarement HFoek Majcsllc It Eliml- 

nalor 

Keister Condenser Block , 

Quant Magnetic Speaker 

Muter Pvnamlr Streaker 

n.C. A. 100 Speaker . . ’ 

Keister K-O Speaker 

n.C A. loon Speaker-. 

H.C A. 103 Speaker 

Ttmndes Cone Sneaker 

Bmndes Type "11” Speaker 

n.C. A. Xn. 103 Speaker Chassis.. 

Kolster K-fi Speaker Chassis. 

Baldwin Rival Knit 

West tnghousp PT Meters ... 



$ 7.95 

4.95 

3.95 

1.50 
.35 

3.50 

4.50 

2.50 
.95 
.90 

1.25 
45 
.85 

1.50 
.35 
.55 
.25 
.25 

2.95 
.95 

3.75 

8.95 
14.50 

4.95 

4.50 

5.25 

2.45 

1.45 

3.25 

2.45 
.75 

1.00 

20^ with nrder. hnlanee C O.D. 
2*7 discount allowed for full re- 

NO ORDERS ACCEPTED FOR LESS 'tHAN S2.50 

BALTIMORE RADIO CORP. 

47-R MURRAY ST., N. Y. C. 

Send for Our Latest Bargain Bulletin 



TERMS 
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month we are offerinf a *reat variety of battery sets at such ridicu- 
lously low prices that they cannot fail to astonish you. 

These sets are so-called store demonstration models and are not sold ms 
brand new. However, all sets have been carefully tested and put into mood 
shape and we jnarantee them to be in mood work in* order. 

All other merchandise listed on this pame is brand new and is shipped in 



original factory sealed cartons and carries the same guarantee of absolute 
satisfaction. ... 

Act immediately as the supply is limited and we reserve the right to 
return remittances as soon as items are sold out. 

In many instances, our sale prices are lower than the actual manufac- 
turers cost. For terms, see bottom boxes. 



Radiola 25 Superheterodyne 

The "2.V* a loop-oper- 
ated set requiring 6 

tubes. No out- 
side aerial is needed. 
The receiver has ”10*kc 
selectivity. Tuning of this 
rereiver is accomplished 
through Urge "thunih- 
operateil" tuning drums, 
so designed that stations 
may he “logged" 
directly on the 
drums. The small 
renter knob controls 
a multiple • cunt act 
suite II \v h ich 
changes the circuit 
__ io include one or 

two Stages of .\.F. A » wo- tone mahogany 
veneer cabinet of original pattern houses 
the chassis and batteries. Its overall dimen- 
<dim* arc 2<\l9xl2 Inciies high. Miiroitiu, 
weight. 53 lbs. 

List Price $265.00. 

YOUR SPECIAL PRICE 




$10 



1.95 



Stromberg-Carlson 523 



Tills fine set usr« 1 
-01 A and 1 200A 
tubes. The cabinet 
U one of the finest 
ever made for radio 
sets. A slanting, 
beautifully grained 
wish I rti pane! car- 
ries the tuning es- 
utcheims. The panel 




controls Include a 
switch; 3 -ohm ami 



"!.wig‘ Short Antenna" . 

20-ohm rheostats; “On-Off" snap switch; 
audio output jack; and a Westou 0-7 volt- 
meter. Tlie jack on the panel is for phono- 
graph pickup. A neutrodyne circuit Is used. 
20 long x 1 1 deep x 13 inches high. Ship- 
ping weight 75 Ills. 

List Price $160.00. €9A.95 

YOUR SPECIAL PRICE 



Utah Dynamic A.C. Power 
Speaker — Model 33 A 

110-volt. 00-cycle 
A.C. light socket 
supply for field 
excitation vv i t h 
We si I m: house dry 
rectifier. 

0 in. high. 9*4 
lit. wide. 7 Vi In. 
dee p. Speaker 
crimes packed in 
wood* n crate. 

Weight lh lhs. It 
is one ol the 
most powerful as 
well as best re- 
producers in the market. *J- inch cone. 

List Price $50.00. C * 

YOUR SPECIAL PRICE t 




A.C. Phonograph Motor 

SYNriuioNors — 
revolves KXAI'TI.Y 
SO turns per mlnitie 
despite any voltage 
variations. Most 
compact made — 
. — only IV* in. thick — 

mounts in any limited 8p«c<\ For 110 volt, 
60 cycle. A.F Conn Ictc with turntable. Ship- 
ping vvgi. 10 His. List Price $15.00. A .25 
your SPECIAL PRICE 




245 A.C. Power Transformer 



For five 224 (or f»'« *--*). 
two 215. one i** A.C. 
lubes. OR AN 5 t'OMHl- 
NATIONS OF 2%-VOl.T 
T Cl IKS. All -econdary 
windings (‘ENTER T\P r 

fed. iino-voi.T me, ii 

VOl.TAOK SECONDARY. 

WATT CAI'ACITY. 
Size ri*ixP«x3H inches 
For 110 volt, 60 cycle. 
A.C. Shipping weight 12 
lhs. 

List Price $15.00 
YOUR SPECIAL PRICE 



Uadiola 28 Superheterodyne 

is a "Second Harmonic" 
superheterodyne. However, 
tiie circuit of the "23" In- 
eludes 7 type X199 tubes 
and 1 type XI 20 tube. Tlie 
Radiola 28 Includes 3 S.h.F. 
condensers. 2 l*inf. safety- 
lamb hy-pass condensers; 
< entcr-ta pped lonp (necessi- 
tated hy The stage nf neu- 
tralized RF.I: 1 off-on 

iwlKh; 2 filament rheostats; 
1 4 -coll R.F. inductance; 2 
jack-*; und the special 8- 
Siickei "cat a co nib" i-oniain- 
ing the I.F., R.F. and A.F. 
transformers. (‘oast to coast 
reception is a rather usual 
accuinpU>hmem 1 1* s e s 2 

drum dials — space for station logging there- 
on. Many easy ways of electrifying this re- 
ceiver. Revolving loop — greully assists tun- 
ing. Access m battery compartment obtained 
hy raising receiver on hinge. The mahogany 
cabinet imitates a secretary. 

List Price $295-00. C9J.98 

YOUR SPECIAL PRICE $4*** 




600 Volt Condenser Sections 

Impregnated In pitch. Flexible lead terminals. 
.5 rnfil. 25c 2. mfd. . . . 40c 

1. mfd 30c 4. mfd -60c 





2 y 2 Volt A.C. Fil. Transformer 

Two winding*, both center 
tapped, tine “lights" six 
227 or six 221 2v<j-vnlt 
tubes, and the other Tights 
two 245 tubes. Total: 11 
amp- For 110 Vnll. 60 
(Tile. A.F. Size 4*ix2%X 
3** inches. Shipping 
weight 6 lbs. 




List Price $10.00. 

YOUR SPECIAL PRICE 



$2- 7s 




Radiola Superhet. AR-812 

One of (he most 
famous radio 
sets in Amer- 
ica. TIi is set 
planed on a 
table, the bat- 
tery s w Itch 

turned to "on." und music will he heard, 
— without an outdoor antenna: It works with 
a loop aerial built inside the cabinet. The 
set Is super-sensitive ami. In certain locali- 
ties, It Is possible, on 1 lie faM <i»asl. to 
hear west coast stations. Tlie cabinet holds 
all the batteries for the six “dry-cell" tubes 
required. Some experimenters tune In short 
wave stations and use the AR-S12 as the 
INTKRM EH I ATE FKBQrEXFY AMPlJ- 
FlKR. In that way the tremendous amplifi- 
cation obtainable from this receiver is used 
to the fullest extent. A push-pull switch 
I center) turns the set on and off; another, 
(lower left! cuts In cither one or two 
.stages of A.F. amplification. Although the 
cabinet Is 35 Inches long. 11% deep and 
11*£ high, tlie panel of the receiver 1* only 
I !> inches long and 9 Inches high. Tlie dif- 
ference lie- in Hie two end compartments 
for “A" and "U" batteries. Six type FV199 
tubes are required for this receiver. Dry- 
cell power tubes, the type *20. tuay be used 
in this set if a N a a Id or similar adapter 
is used. Shipping weight 45 lhs. 

List Price i* $ 220 . 00 . 0 t A 95 

YOUR SPECIAL PRICE 1 V 



FREE 



We have fits! Issued our new "RADIO 
SERVIFE TREATISE “ If- red hot all 
the way through. 52 new hookups and 
circuit diagrams. 110 Illustrations. 
Partial rontenls: Modernizing old radio 
>H*. How to convert battery to power 
seta. Selection of tulles. Tlie detector 
tube. Tlie power tube. Changes In 
giltl or 1 (’"■ bias circuits. Push null 
amplifiers. Replacing audio tians- 
formers Phono, altar I intents. How to 
« Iioom ptuvii trari-diirmers \ohn~r 
dividers UatluM of power ti an-* 
fnrnur* fluting and installing 
teplai eluent parts In radio set*. 
Filin < 1 mb users. R ( pairing - It" 
elliiiimiii-i- UX It It AN 1 1 NEW 
IrnlM MiTiUH'KINf 4 Ini. k 
full of UK W, ladlo infoitmitioti 
all the was through TCveu the 
catalog section has dozens of 
hookups — iicvtr found anywhere 1 m fore 
WRITE TOO AY. A Postal card brlnQS it by return mail. 



Ware Type T. Neutrodyne 

Thin is the 11111*1 eco- 
nomical in niieratlon 
of nil radio sets. Tlie 
circuit Is that nf a 
KKFU.XEII NEF- 
TIUihYNK in«»n*»r- 
ating 3 l‘V-199 tube*. 
Tlie mahogany cab- 
inet Is 1 1 in. long 
and 13 In. deep. This 
design provides loom 
for the "A" supply 
of 3 dry eells. 2 ”R" and 1 "C" battery. 
Then* hic 2 15-plate callable condensers. I 
unit rodyne- type It F. transformers. 2 A.I. 
transformers, rheu-tat. 2 jacks. R.l?. choke, 
•» tuning dial*, shock -absorbing mounting 
for the 3 tubes. Shipping weight 16 lhs. 




List Price $65.00. 

YOUR SPECIAL PRICE 



$5 



,95 




R.C.A. Double Filter Chokes 

(No. 8336) 

Tills heavy-duty, extreme- 
ly -trntig. douhle filter 
choke can he used for all 
types of filter circuits, 
experimental work, jiovver 
amplifiers, receivers, elim- 
inators, power packs, con- 
verted sets. etc. Known 
as R. (\ A replacement 
tout for all Radiola mod- 
fls. particularly Nos. 33. 

17 ‘ and IS. Each choke 
Ilf. resistance. 500 oh tin* 

1 ■.aitiected in parallel, these 

douhle filter chokes have a railtc: nf 1 - Hen* 
lii-s at 16(1 Mills: connected In -crle>. nil Hen- 
ri,.* at Mills. Fully shielded in heavy metal 
ease with special Insulating compound. Size 
i 4 x 3 5 * x 2 7 *. Shipping weight 6 lhs. 

List Price $10.05. 

YOUR SPECIAL PRICE 




95c 



Atwater Kent Model 35 

one nf the most 
•-oiiipat t teeelvera 
ever offered to the 
liuliHc. 3 stages R.F, 

3 variable conden- 
sers are used. Over- 
all dimensions are: 
lri^xSx.'i 1 * inches. The chassis Is housed 
in u brown iiacklC-lliiish pressed metal eali- 
piet. This Is a “one-dial control" receiver. 
Incorporated In litis set Is a 6*whe • able, 
each wire of which Is mhber Insulated ami 
“color coiled." Tills shielded receiver has 
very high “gain" mid may 1>e used with 
antennas n( any length, without in the least 
affecting the tuning. The variable condensers 
are uf the "single hearing rotor" type. This 
set takes the following lubes: 5 type-201 A 
and one type-112A or I7IA tubes. Shipping 
weight 16 lhs. List Price $65.00. 0 1 A 95 
YOUR SPECIAL PRICE $ 1 TT 




The Radiola 20 

Two stages of tuned 
frequency amplifi- 
cation, a regenera- 
tive detector, and 
two stages of A.F. 
amplification, ui-ing 
4 type X*199tiihes 
ami a X-120 for 
the last audio 
stage. Is the ar- 
rangement of this receiver.. Tlie A.F. trans- 
formers used In this set are perfectly ill* 
signed for the required iierfurmanre. Heavy, 
soft Iron encases the windings, and the fre- 
quency characteristic is exceptionally good. 
Cabinet is mahogany. Overall dimension* 
Bre: 19x1*5x11 inches high. Shipping weight 
33 lbs. List Price $102.50. C 1 9 50 
YOUR SPECIAL PRICE $ l L' 





Atwater Kent 20 Compact 

Five 201 A tubes are 
m-ed In this very 
sensitive and selec- 
tive tuned radio 
frequency set. Di- 
mensions: 20x6V4x 

ti'i Indies high. A six-wire cable, "color 
CMled." 6 ft. long. Is included. Cabinet is 
finished in walnut. The pallet is metal fin 
ished In flat brown. Variable condenser* 
having 1*5 plates are used. The variable con- 
densers are independent of tlie receiver chas- 
sis. 3 brown molded "full vision" dials are 
used. A 3-pnllit switch mi the panel selects 
lap* on the first R.F. coll, for "local" nr 
“distance" recepi Ion. Nnii-osclllatlng. Easily 
n -vvired fur AC. i pern t Ion. Shipping weight 
20 lbs. List Price $60.00. C 1 A 95 
YOUR SPECIAL PRICE 



Earl Power Transformer 

Make money revamp- 
ing the old battery 
set. This power trans- 
former used In Earl 
Model 22 receiver 
supplies "A.” “It" 
and “C" potentials 
fur: two '27 's (or 

screen - grid '24'*). 
three '26‘s. two '71 A 's 
and one *80 rectifier ; 
total current output of high-voltage winding 
hi maximum output (about 200 volt?) is 80 
uia. High vnltagt secondary, filament wind- 
ing tor ‘27‘s. and for ‘71 A** arc .enter 
lapped. May be used in any number of 
nuu lunations. Suitable resistors, a couple of 
4-mf. filter condenser*, two 30-henry chokes 
and by pa-* condenser* complete Hite power 
pack. Size 3% x 3 x 2% inches. 1(5 long 
leads and full wiring directions. Shipping 
weight 5 lbs List Price $7.50. C 1 75 
YOUR SPECIAL PRICE «*> 1 



Freshman “Masterpiece” A 

Tt la of the tuned 
Radio Frequency 
type. Requires 4 
201 A. 1 1 7 1 A 

tube. Has 2 A.F. 
transformers, and 
3 variable con- 
densers. Overall 
dimensions art*: 

20 ^ x 12 x O’i inches : mahogany hakellu* 
panel. Tlie tahinct Is finished in mahogany. 
3 19-plate variable condensers used. The 
Hal settings arc read through recessed win- 
lows. 2 jacks mounted mi panel. Shipping 
weight 25 Ibe. List Price $80.00. 0*7 00 

YOUR SPECIAL PRICE $ 4 * 




Allen Hough ROTUOLA 

This remarkable 
n e w Instrument 
enables you t" 
play phonograph 

records through 
yottr radio loud 
Fpettker. l*lng- 
into anV tadio 
set. whet l let same 
list-* hattcrie- or 
A.C. Connected 
to ymir radio In 
a jiffy. Kqnipicd 
with fine He i trie 
ntntnr operating only on A.C., 6ti cycles. 110 
volts. New Webster pl»*k up: volume con- 
trol: special constant speed electric motor. 
KcaiHifti] portable cabinet. Full bronze 
ti huntings. In factory scaled ni“c. Shipping 

weight IS I1 m. List Price $45.00. 0 t Q 50 

YOUR SPECIAL PRICE $10 





Replacement Power-Pack 
Condenser Blocks 

Exact duplicate, 
physical size, place- 
ment of connection 
terminals, ami elec- 
trical tspecifiratlnns 
of original blocks. 

For Matestic 171 
type re- ^C.OO 
cel vers . $ J 

For Majestic 230 type ivccivcr* 

For Majestic 215 type receivers 

For Atwater Kent 37 

For Freshman M-I2 

For Maicstlc "B" Eliminator 

For Majestic Master 'HI" Eliminator. 

For Majestic Special Masirr "TV* 
Eliminator 



Fir Ma*c-tle “A" Eliminator. 



$6 OO 
5’00 
4.96 
500 
2.90 
2.90 

. 3.00 
3-25 



WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment ia desired, please remit 20% 
remittance, which muat Accompany all orders; bal- 
ance on delivery. 

If the full cash amount accompanies the order, 
you may deduct 2% discount. Send money order- 
certified cheek — l*. S. stamps (any denominatiuns.) 



Radio Trading Co. 
25 West Broadway 
New York, N. Y. 



Should you wish Roods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 

Order from this paice; you will find special offers 
from time to time in this magazine, (iet our hi* 
FREE catalog for the greatest Radio Bargains in 
the C. S- 
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At the tremendously low prices at which the merchandise below is offered, every 
radio dealer, service man or mechanic should equip himself with stock for future 
use. It is probable that such low prices will not prevail for long. 



-/ 







KOLSTER 245 POWER AMPLIFIER WITH 
MATCHED DYNAMIC SPEAKER 

an outfit of 

Proven Superiority 

LIST. $98.00 
Leu T ube* 

Our Price $24.50 

Less Tubes 

For radio, phonograph or public address system*. Reproduces speech and music vvfth marvelous fidelity of tone. 
The amplifier has 2 stages, using a 227 in the lirst and two 215 tubes In the push-pull stage with a 2sn rectifier. 
Fur i 15-volt, 60-cyi le alternating cnrieiu. , , 

The Kolster Dynamle speaker clia-sd- supplied vvlih and Included in the -price of ilns out til. Is ATI i ItATKLY 
MATCliKh. 



RADIART POWER TRANSFORMER 
All Secondaries are Center-tapped 



SUPPLIES VOLTAGES AS FOLLOWS: 




Primary— 110 volt. 50 to CO cycles A.C. 
Secondary — 2.5 volt, supplies filament 
for five or inure Screen-Grid or 227 
type lubes. 

Secondary 2.3 volt, supplies filament 
for two 213 Power tubes. 

Seconda r\ — 3 volt, supplies filament for 
one 2SO Rectifier. 

Secondary High Voltage, 373 volts each 
side of tan, supplies sufficient plate cur* 
rent for two 213 Power tubes. 



Our Net Price 



$3.75 



t 



I 



245 POWER TRANSFORMER 

Fur u-c with a 2Sit rectifier 
tube, in deliver 3nn \olt.- 1 m 
a) Mm iuillhini|M>res, slightly 
higher voltage ai lower drain, 
from I n 5 • 125 - volt A. I’ lino 
(marked I III v.i. 5n * till cycle-. 
The pi I itia ry i- tupped in s2*? 
volt- In cast a voltage regulator 
Is u-eil. The lilack primary lead 
is common. If iio voltage regu- 
lator 1- ii-cd t lie other primary 
lead 1- the green one. If regu- 
lator I- UM'd. the red and black 
fnim tile circtilr. The secondary 
voltage- are nil center- topped: 
672 kohs a . t *. tor 2.HII plate-. 2*? 
v. 3 amp-, for 215 output, tingle 
or pUidi-i'iill : 7, V. 2 amp-, for 
281) filament: 2 Vi volts 16 amps, for tin to eight 221 or 

227 tubes. Center tap- are red and nil lead- are Idem illed 

nil name plate. Lamination- are hidden except at Imlloin. 
Eight -Inch leads emerge from the -hie-, bill if preferred 

htw) lie taken off through the hollom of the IratiMotmer 
by pu-hing them through the rubber gtornmet «. shipping 
weight, 12 llis. Overall >1 Zc : 3" extreme width x ib M 

high. 




Our Net Price 



$7.35 



No. 250 POWER TRANSFORMER 

Same as above 

Our Net Price $8.50 

No. 171 POWER TRANSFORMER 

Same as smove 

Our Net price .$5.50 



245 B SUPPLY CHOKE 

1 00 m. choke coil for it filtration Jn 
245 i lr» nil-: 2nn ohms IM' re- 

sistance. Inductance 3ti liettr.v-. A 
i out i lltlolis vv i ruling lapped In two 
places. giving three section- and 

four outlcads. and permitting ;i 

"clmke Input" to filter. Thi- metlio.l 
lengthen- rectifier hilre life and filter 
cotoleti-cr life, vd filiratlon is splen- 
did. The black lead goc- to the 

rectifier lllaifient center, the red. 
green and yellow lead- sue next in 
order. t'apsoltle- -itggesied: block, 

none; red ! mfd. ; green. M lin'd.; 
yellow. S mfd. In shielded polished 

aluminum case. Shipping tveighl. 4 Ih-. 

Our Net Price $3.65 




SPECIAL FILAMENT 
TRANSFORMER 

10.3*121) v., .>0-60 -j rle^. with twr» n<bilis <»ne of 2'^ 

’ .‘I amp. foe 215- slngl*- i po-h-i ull. other 2*2 v 1 2 
h*’im for no to «lx 22t. 227. ci< loth omlarlc- center* 
I a oned. Shielded poll-lied idnnllnmii. •! fi. A.f 

cdile. with plug. Shipping vveigiu. I Ih- 

Our Net Price $3.95 



ACME 8.7 Mfd. REPLACEMENT 
BLOCK CONDENSER 




Tapped at 2.3 GOO Volt 3 
1.8 GOO " 

2.3 300 " 

1.8 300 " 

.3 300 ” 

5" nigh, 4" Wide, 2 Vs" Deep. 
Ideal for replacements in “B M 
Kllrnlnators — Timor Tacks — 
or the average Electric set. 

Our Net Price 
$1.75 



G. T. C. PUSH-PULL 
TRANSFORMERS 




1st Stage — 3 to 1 ratio. 
2nd Stage — Input push* 
PUll, 2 or 3 to 1 ratio. 



Our Price 
$2.75 
Per Pair 




THORDARSON 



Input and Interstage 
Transformers 

A Transformer possessing a 
ratio of 2 to I Ituilt pri- 
marily for uc with 210, 250 

and 215 1>pc- >,i pimer tubes 
in |itl.-li-piill -Inge. 

Size :i < -v;:v:i ;v , inches 
Weight lbs. 

LIST, $12.00 

Our Net Price 
$3.95 




T-2030-A Filter 
Chokes 



\ single open frame choke. 30 ITenry, 
L'l’/'l-A., lie. Resistance 290 ohms. 
dphOfi hilt In-ulatlon. Size: 3x3 1 '4x3%, 
Incites. Weight 3 lbs. 



LIST, $7.50 

Our Net Price 
$2.75 



CROSLEY DYNACONE 
SPEAKER-CHASSIS 




A -pcakcr iha--ls «n vvell known for 
I'- satl-fiuiorv performance. that 
maiuifa.f tiler- oi Aulomohllc. Midget, 
and other -»»?-. will -oon exhnn-t our 
available -upply. 

lion’t mind It- tecent price. 

Our Net Price 
$2.75 




ROLA 

DYNAMIC 

SPEAKER- 

CHASSIS 



\\ltli output Transformer 
of 1.000, 2.H0O or 2.310) 
ohm field. 



Our Net Price 
$8.75 



BARGAINS IN TUBES! 

Regular SILVER SHIELD Vanillin Tube- I no |>cr cent, replacement within three 
months provided they -Nil light. 

NO LESS THAN SIX TUBES SOLD AT ONE TIME 



X20 1 A 


$0.35 


X281 . 


X226 


40 


X250 . 


Y227 

Y224 


50 


X 2 1 0 . 


X245 


50 


U A » 

U VI99 


X280 

X 1 7 1 A 


75 


U X 120 
WDII 


X 1 12A 


50 


WD 12 



$1.05 

1.25 

1.25 



.75 

.75 



All offers are F. O. 11. New York, and subject to prior sale. Terms: A deposit of 20", is required with every order. 

paid on delivery. Or. deduct 2% if full amount is sent with order. 



Balance may be 



GRENPARK TOOL CO., Dept. RC 245 Greenwich Street, New York, N. Y. 
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Headquarters For Replacement Parts For All A, C. and D. C. Sets 

We can replace any A . C, Power Transformer, Condenser Block, etc., 
WITH AN EXACT ELECTRICAL DUPLICA TE! 



SEND FOR OUR FREE CATALOG 



n order aee. t ,t, d fur f* «« than 
funded. In ahsvnee •*/ past ay, all»n r <n 
guarantee vauiphte «at is faction. 

Thordarson Power Transf. 

All types listed below 

9 furnish all plat,' and fila- 
ment i 'oltotjes ior any .1. 

C. set. 



MODEL 171 PUSH-PULL 
For 4-226. I or 2-227. t or 
2-.7IA. .-280. J2.55 



MODEL 245 PUSH-PULL 
For 3 or 4-227 or 245 . 2-227. 07** OC 
2-245, 1-280 



MODEL 250 PUSH-PULL 
For 5 or 6-227 or 224 , 2-250, £5.55 



2-281 



2i 2 Volt Fit. Transf. 

Two windings, bolii center tapped. 

Total Cap. 16 Amperes $3.75 

For Radiolas 1 7. 18. 33. 51; for OLA QA 
4-226. 1-227, 2-I71A. 1.280 

For Radiolas 44. 46. tor 3-224. 1 

<*»•*♦» . I “280 («nd 2. $4.65 

tor RrdiolM 66. 62. For 6 or 7- 

224), . or 2- 1 71 A. £5.80 

For Radiolas 64. 67. For 8- 510.90 
227 (or 224). 2-250. 2-281 
For Radiola 66. For 6-227, ttC QC 
1 lor 2) -245. 1-280 



For A-K 36. 37. 38. 40. 42. 43. 44. 52- 
For 4-226. I or 2-227. 2- 171 A, OC 

1-280 

For A-K 55-55 C. For 2-224. QC 
2-227, 2-245. 1-280 

For Kolster K-24. For 4 or 5-226. 1-227. I 
(or 2) >210 (or 250). 2-281 £0 4Q 



Hundreds t,i atht-r tnuthls f*,r .l.V}’ 
sTAXDJHIt >/.’/■ are list.d in 

eatalou. 

Convert Any Battery Set for 
A.C. Operation, Using Super- 
Powerful 245 or 250 Push- 

Pull Amplifier. 

Simply connect <le- 
_„, t lector plate lead of 

: -rft_ ^.v-. any iMttery -et to 

^ i m»ut t I'rtn trial . Keep 
FT--—J. 1 u-lnsr present i nr 

J • *5 \ Olt tulle- In pi e- 

a ■ *ent timer. No re- 

1 wiring of iMltery 

“ -el — no i hanging of 

V- -ockcl* or .i.il-. 

\V I) o I ,- i-hiiiigr o\ *-r 
takes a few minute-. Ilatter\ -ct au- 
dio amplifier *luge-. or tnhe>, no; u-ed. 
l‘-c nn> 2.MMI ohm. llu volt D.F. 

dynainie, -w-h a-, tin* PEERLESS. 11-ted 
on fhi- page fan al-o he n-**. I with 
any magnetic or AA 1 . dynamic -iic.tkn. 

As illustrated, less tubes $27.85 

Same. 7 but uses 2-250. 2*281, J ^ JQ 

UNITS AVAILABLE SEPARATELY 

The RADAX |.«»«er amplifier can be li-ed 
with an> tnliei. phonograph pi, k up. or 
In an> piddle addre-- *>-tein. 

•245 Amp. Unit, and A.C. IQ 7C 

■ABC’' Power Supply * ** 

*250 Amp. Unit, and A.C 7C 

"ABC” Power Supply 
4-6 Volt "A” Unit (2 •* \ 4 QC 

amps.) Bone-Dry. 11,W 

‘Choice of AC fll. supply for tuner — 
either 12 amps. 2'j volts, or A.C. Fila- 
ment current for 4-226. 2-227. 

Kolster K-6 Speaker 

So rejli-tie In re- 
in ,j. I n, t loll h almost 

rivals a pood dyna- 
mic. e\ch though It 
is actually a mag 
nelle speaker! Will 
operate PKUFEfTLY 
*ith any receiver, 
u-ing 171-245 or 
even 250 tubes. Never 
blasts — nor distorts! 
12'a In, lies high. 
Very attract he cabinet. ffA QA 

Reg. $35.00 3p«*.5W 




II# aee,gt eh,epM umney ar,t, iw an*t 
er hipm*nt if ill go forward, ixprrxs #• 

Condenser-Choke Block for 
A-K 37-38 etc. 

fontalii- three 
chokes and four 
filler i (inilriistrs. 
Otlgitial Miloi- lead-. 

$4.95 

A-K 40. 41. 42. 44 
A.C. POWER 
SUPPLY 

i xiitain- -i t* y ' e 
1 1 lock, pin- \ f. 
footer a ti d fil. 
ti«»-f. . Iiou-id in 
metal bo\. Ideal for any A.F. 'd u-iiu; 

4 22.;. 2-227. 2-171A. l*2s« £H.50 

Dubilier-Majestic Cond. 
Blocks 

I'-.r Super” and Mu-ier II 52.75 
eliminator* 1 _ 

For ‘ Special Ma-ter It Him £3.85 

$5.45 
$5.45 

|-..r MAJBSTIr -‘"I s,t< $7.45 

; „r I \ T •lin'hininr n r l"“ r ‘ r l""' 1 - 



stun, im ,n ,,tf »/. nu.mnat;, 
.11,, t. (. (J. IK *hipt"*nt* 



fncta,xe pustnar nUnattn,-*- 
up, 20'# deposit r, wittane. 



any 
• ith 



UV 




m-ilnr* 

For MAJKSTir 171 set- 
Foi M.UKSTIF 24', Set* 



Tt 

Surge 



Proof “Hang-Up** 
Filter Condenser Units 

Dipped In black pitch, with 
long flexible lead- protruding. 

450 VOLT 



I 



1 mfd. 

2 mfd. 

4 mfd. 

1 mfd. 

2 mfd. 

4 mfd. 

1 mfd. 

2 mfd. 
4 mfd. 



.5 mfd. 
I mfd. 



2 mfd. 



mfd. 

600 VOLT 



800 VOLT 



1000 VOLT 



23p 
26c 
38d 
55c 

30c 

40c 

60c 

45c 

75c 

$ 1.10 

75* 

$ 1.10 

$1.60 





$3.25 



For I00A Spt-akers 



$4.95 



Build 



Peerless 



Screen Grid Receiver 



Complete put*. 
Including nickel 
finished, punched 
metal cha-*l-. 

Assembled by any 
novice in three 
hours 1 



Vivs THREE SF KEEN GRID TERES! LINEAL POWER DETECTION k PI SH PI I.L 
24', AMPLIFIER: PHONOGRAPH \TTAF1IMENT' REC’EPTAiT.E l;G't SHORE 

WAVE sl PERIlETEmHiVNE ATTACHMENTS ! TFBE VOLTAGE KM.T .ATolt 
TOTALLY SHIELDED! IMMENSE POWER PACK TONE CONTROL! Rvuulre* 
3-224, 2-227. 2-245. 1-280 and AMPKRITE VOLTAC.E UEGILATOR Operate* 

with a 15 foot aerial — e\en plclti Up 2.U00 miles on same. 

D, -Igiied b»r any 110 suit D C dynamic ^aker, 2500 ohms 
anv MAT* ‘II El l Perrlr** -peaker U-t.*d liHmr. F«>r 25 ,» 00 cycle-. 

] 2 *' deep. FULLY GUARANTEED. 




Dry Electrolytic Condensers 

No. Total 

Anodes Cap. Pr i ee ,. 

| 1 Ini *1- $ 

t 4 mfd. 

1 8 nifd. — E25 

3 (2-4-8) 14 nf I .... 2.85 

2 16 mfd. 2.13 

3 24 mfd 2.75 

4 32 mfd. 3.38 

Loftin-White Direct Coupled 
Amplifiers 

Afford* more than -uf- 

tiiietit solum*, -uftl- 
< lellt for huj-t dance 
h.,11-. -, li, mis, -mall 

.iiidltmium-. el. The 
sets till* 1 -I of |iatta 
onlj ai e u-ed — made 
of title. I part- 
Also furnishes all ABC voltages to any 
2 1 2 volt A.C. tuner. Easily connected 
by any novice. $13.90 

250 MODEL 

Requires 1-250. 1*281. 1-224 $24.50 

103 RCA Speaker Chassis 

IT.,- built-in transformer — 
will -land big s nhuiie 
ail hoiit un\ di-torlion. 
tattling nr bla-tlng. u in. 
uiii-i.lc diameter. in. 

deep 

Fan L,> tnimiited In any ra- 
dio inn-oh. m .ig.nn-t .my 
h„lTlt' «rt ..ngiiiK-nt 



Amperit, Voltnye Regulator 
Set of 8 .1. C. Tubes 



resistance— F*e 

*21 n x x 

$22.50 

le-- -peaker 

$1.75 

$7.50 



< Note: We can furnish this chassis assembled for $29.50) 



Peerless 16 inch Dynamic 
Speakers 

110 v. D.C. MODEL 
jCv 2500 ohms resist. 

rtJP A Produce^ -ii|H’i audlioritim 
S voliinir. with uneaimy per- 
M fill lot! of real I -III of lepm* 

duction t'nutj, In* pit'll pull 
/ output truii'foruier. t'an lie 

u-ed with any -et. 15.95 

110 V. A.C. MODEL — 16" Diam. Model 

r*e< a 2S0 Ueetlfler tube — more superior 
than metallic disc rectification Nn Hiief 
-peaker made! $19.75 



12" 110 V. A.C. 
12" no V. D.C. 
9" no V. A.C. 




$14.50 
$10.50 
$10.95 

9" 110 V. D.C. $10.00 

UTAH 1,0 VOLT A.C. 

. , $7.50 

Special ^ 

Radax General Replacement 
A.C. Power Packs 

fun Le i-millei ted III 
Jin mimne- I i«-t , i 1 1 

t*.l In-t rm t imi- and 
di.igrum- Inc little* l 

1 7 I • A B ELIM- 
INATOR. 200 volt 
output, and 45. 67. 
90, and 135 vott ter- 
minals. Reouires 280 

Rectifier. $6.75 

Same as above, but also furnishes A.C. 
filament current for 5*226. £0 25 
2-227, 2-171 A. 1*280 tubes 
245 ”B” ELIMINATOR. Output 250 volts, 
and 45. 67. 90. 135 and 1 80 output 
terminals. Also furnishes 3 amps., 2 1 2 
volts A.C.. for 1 ighting TWD 245 tubes. 
Proper C” bias for these tubes also 
provided. Requires 45 

rectifier tube 

Same as above, but also furnishes A.C. 
fi lament current for 6-224 or 227 tubes, 
2-245 tubes. 1-280 tube. MAKES AN 
IDEAL ENTIRE A.C. POWER PACK 

REPLACEMENT UNIT £12.45 

t. — * 

All of t),, ah ,, 1 • tnadtls eon tains f «m 
iilt. r rhuK • # — far $‘-Mbl additional 
. I V)’ Mttltfil. will h, mad, tn f»rt 1 
is}, 110 r„lts !>.('. for IKK. dynamie 
firld ,uiit*. 

Build a Radax “Round the 

World” Short Wave Set 

Mn.t rot 11 Pact 0 mlif -ft 
niaitf ’ Noted for ex- 

extreme long distance re- 
ception. Tune- HI l *1 2im 
meter-. Can be assem- 

bled In one hour! Re 
.lUire-« 2-201 A. 1-1 I2A or 

Our big leader! $12.50 



Build a Three Stage, Double 
Pu»h-Pull Auditorium 
Super-Amplifier and 
ABC Power Pack 




Here !< the very la-t word In power *m- 
pliflvr- We with any Radio Tuner, a- .1 
PHONOGRAPH AMPLIFIER of euep 
tiniiat efflcicm y. or a* a PFltLlF AM 
DUES:* AMPLIFIER Input feeds Into a 
227 1st A.F. stafle. followed by a PUSH- 
PULL 2nd A.F. stage using two 227 $ 
followed by a 3rd A.F. PUSH-PULL 
STAGE, using TWO 250 super-power tubes. 
Amplification produced ample for huge audi- 
toriums or outdoor gatherings. AMPLIFIES 
WITIlOl T DISTORTION ’ Requires 2-281. 
2-250. 3-227 tubes. Furnishes 45. 67. 90. 
135. 180 volts B tor tuner, as well as 
choice of 2 1 -* volt or I'j volt and 2< * 
volt A.C. filament current for any tuner. 
AJ.u F ill'll I * lit * illl suit field ciin.-ni l>o 
,iii.\ _*,m uhtn l> 1 l\n.nnl for exception- 
al results, use the 16" 110 volt D.C. PEER 
LESS DYNAMIC! Can be assembled by 
any novice— detailed diagram included. 
F,»r 11-i toll, dil cycle A.F 2 1 1 ." \ \ 

■ " $39.75 

Wired, r* tidy far use . $47.50 

245 MODEL 

Requires 3-227 . 2-24 5. 1-280 $28.25 

TT ired, r, ady for us, .. $33.75 




I - 1 7 1 A. 



Build a Peerless 3-4 Screen 
Grid A.C, Tuner 

Can be used with 
- . any amplifier. Hr- 

V *|Ull e\t*-rn.il A 1 ’. 

Jr ' ii', filiinirllt .imi plate 

1*4 Ulr yy'isJtf- -■ -upidy. Shielded r.f. 

Tu h e shields. 

J ! I -*•- citln-i a 227 

JH. W 7 - LINEAL POWER 

' ■ g, MET l.i TOR. ««! 4 

1.1 1 Si ‘KEEN GRID 

DETEfTOR Mod- 
erni« any old battery or A.C. receiver with 

this marvellously efficient tuner. Requires 

4 224. or 3-224 and 1-227. Mn-i min 

value $14.95 



Elkon M-16 Rectifier 

. Ideal foi ANY A” KLIM- 

m^ saatk inator *,r most \ny 

A. I . DYNA.Mli SPEAK 
JM ML E It. Furnished a- Mlu>- 
r trated. or with new ha-c, 

with 5 lieaiy bra*3 strip lugv $2.95 



COAST-TO-COAST RADIO C0RP. 



142-R LIBERTY STREET 
NEW YORK CITY 
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Consolette Radio, Screen Grid, 

5 Tubes, Dynamic Speaker 

One of the outstanding values in our 
remarkable bookof bargains isthis com- 
plete modern receiver. This space can- 
notdoj ustice to its beauty andefficiency. 

It’s the greatest radio value of the year. 

Think of a Super-EfficientScreen Grid Receiver 
with Dynamic Speaker in a handsome 15 x 18 
inch Walnut Cabinet at such a price! Better 
get your order in NOW before stock is exhaust- 
ed. Only our tremendous buying power makes 
possible this LOWEST WHOLESALE PRICE 

* 29 ** 

Send For Complete Catalog 

But two examples of the 500 or more astounding values 
inSets, Kits, Parts and Accessories to be found in our latest 
Catalog everything at Lowest Wholesale Prices. The 
Catalog is FREE. Clip the Coupon. 



Roamer Auto Radio — For Automobiles 
Motor Boats and Planes 

The latest design of a manufacturer who has had six years’ 
experience in radio set building. A first-class Radio Receiver, 
with Remote Control, Triple Screen Grid, Shock-Proof Chas- 
sis. Life-like tone quality, compact, easy to install, does not 
deface car, easily 

transferred to another 
car. Lowest Wholesale 
Price, complete, ready 
to install, less tubes 
and batteries— 



Liitjj vOiiipcicLj cdsy to inbicui^ uuvu not 

* 47 ** 






J END FOR our 1931 Radio Catalog. It 
is full of sensational values of every- 
thing in radio. All the latest improve- 
ments in sets and accessories. Everything 
at lowest wholesale prices. Because we are 
the world’s largest radio store, we are able 
to buy and sell in such large quantities that 
we can make marvelous savings for you. 
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Again SUPREME' 

this time in * ★ * 

SUPER HETERODYNE SERVICING 



A 

f » GAIN the leadership of the 
Supreme Diagnometer — recognized 
as “Supreme by Comparison” 
throughout the radio world — is 
demonstrated. This time a 

SPECIAL CALIBRATED COIL 
FOR THE PEAKING OF 
SUPERHETERODYNE INTER- 
MEDIATES AT 130 K.C., 175 
K.C. AND 180 K.C. 

— also for “Hat topping” certain 
stages as prescribed by some manu- 
facturers. Available at nominal 
cost — you need it to keep pace 
with modern radio progress. Write 
right now, without obligation! 

Another “SUPREME” forward 
step is 

OSCILLATOR MODEL 70 
AN EFFICIENT R.F. 
MODULATED OSCILLATOR 

shielded and contained in an 
aluminum case. This Oscillator not 
onl\ provides means for peaking and “Hat topping” all Intermediates, but covers 
the broadcast band; any desired frequency being available through means of a 
variable condenser. Operates from either A C. or I).C. line or from batteries. 
Available at rm amazingly attractive price. He up-to-date — get the facts * — 
without obligation. 




SUPREME RADIO 
DIAGNOMETER 
Model 400-B 

7 he only complete portable 
radio test/ fig laboratory 



Ask your Jobber or write for the 



SUPREME SELF-SATISFYING 
SELF-PAYMENT PLAN 



to |Hit the* Ur*t m *«-r\ icing «<i ui i>n»eut 

\v 1 1 llill 111*- I*-. nil of I-VITV Mill' 111*- 

Supreme i*l viiiir sci f- Pay men! 

I’luii give* > on Instrument* on 

n strictly in il.r jjooil" h;i.«i*. ;ilxo. 

without r«*bl. a mcrrh»mli>*i ng sehcme 
certain lo erc.itc new liuhiiH-nu for 

SniirHiir KiTVKf men nr lh*|M»rum nln. >i 
> on r jnhher ritniml give y »MI full flirt*. 
mi* lid the iiccoia panriug ronpmi for the 
eotnplet e *|nr> Ppproprintcl y entitle*!. 
*' Kveryl h i rig In <• till noil N’olhilig tn 
|.«s»e." 



For “Supreme Service” results insist 
on Supreme Testing Instruments, which 
also include: 

Supreme Set Analyzer Model 90 
Supreme Tube Checker Model 19 
Supreme Preheater Mode! 30 
Supreme Ohmmeter Model 10 
Supreme Laboratory Test Panel 



SUPREME INSTRUMENTS CORP. 

GREENWOOD, MISS. 




Iligl rihnlor* in all l*ri nctpal Citir* 
ScrvliT Depot* Ml Ni*«‘ Vnrk. I'll ilmh-1 [ill i;l, 
I’ltMuirgh. C liiengo. Kimxnn City. Seattle. 

Toronto. Mm l'riinci.*ro 
Kxport IMvi^iiirt: 130 W»**t I«ihI Street. 
New Vnrk City 

Cable ItldrcMN : I.OrKKII. Vew York 



“SUPREME* 

FEATURES 



Often Imitated tint never iltipli- 
i ;i(eil. the Supreme Ding nmnel cr id 
recognized throughout l he rtirfin 
world an the most enmidete nervier 
equipment ever eouCelved. It i* I ha 
master era ftmimn'H tool in radio 
service work — the testing cqnip- 
ment which clearly distinguishes its 
ow ner im a radio servicing authority 
— leader in his pr<ife««iou. For 
Simp or rortahle Service. flakes 
rvrr.v Ounce! v;t hie test on any radio 



Provides osci Mat ion test of tubes under 
radio frequency dynamic operation conditions. 

Tests all types of tubes, including screen, 
grid, overhead heater types and the new 
2-volt tubes. Tests both plates of 80 type 
lull-wave rectifier tubes. 

All tubes tested independent of radio, 

Oscillator furnishes modulated signal for 
testing, synchronizing, neutralizing, etc. 

Provides means for aligning of condensers 
by thermo-coupler meter. 

Neutralizing of tubes actually used in set — 
only accurate method 

Tests gain ol audio amplifiers. 

Locates unbalanced power transformer sec* 
ondaries. 

Read* either positive or negative cathode 
bias. 

Provides D.C. continuity tests without 
batteries. 

Indicates resistances without use of batteries 
In four ranges. | to 25. ohms: 10 to 200 

ohms. 150 to 30.000 ohms (calibration curve 
furnished) 5.000 ohms to 5 megohms. 

High resistance continuity for checking volt- 
age dividers, insulation leakages, bypass and 
filter condenser leakages, bias resistors, grid 
leaks, etc. 

Low resistance continuity for checking rosin 
joints, shorted variable rondnnters (without 
disconnecting R.F. Coil), Center tapped fila- 
ment resistors, etc. 

External connections to all apparatus. 

Screen-grid and pentode soeket analysis. 

Measures capacity of condensers from I 
mfd. to 9. mfd. 

Tests trickle charger by meter. 

Bridges open stages of audio for testing. 

Used in connection with Supreme Test Panel 
makes most complete laboratory equipment 
available, but still instantly available for 
portable use. 

Special oscillator coil available as accesso-y 
calibrated to 1 75 and ISO kilocycles for peak- 
ing intermediate stages of Superheterodyne 
sets. 
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